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Abstract

Mariental, Namibia experienced a severe flood in 2006, and the Mariental Flood Task Force
concluded that the reeds need to be removed to reduce the flooding potemtitlie future This
report, prepared for the Desert Research Foundation of Namilnestigded the potential of using
reeds for incomegenerating activitiesWe investigated the characteristics of the reeds in Mariental,
the market potential for reed products, and evaluated the interest of the stakeholders in
participating in an initiative usgthe reeds.The results showed the reeds have potential for such
activities. However, furtheresearchis necessary to determine theability of this initiative Several
considerations should be addressedhen starting this initiative in order to considéhe opinions
and concerns of the stakeholders
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Executive Summary

Improper natural resource management causes an array of environmental, social, and
economic problems. A challengelated tonatural resource management is that of invasive species.

In Namibia,near the town of Mariental, an excessive amount of reddbrégmites austral)sare
growing in theFish River downstream from the Harda@r® Phragmites australidhas been
classified as amvasive species by tHaternational Invasive Species Specialist GK@0P6).After a
major flood in 2006 that caused N$100 million in damaite Mariental Flood Task Force, an
organizationassigned to investigate theauses of theflood, determined thatthe reeds led to
escalated flooding byeducing the capacity of the rivéGaeh 2006; Muorwa, 203). As part of a
plan to reduce the potential for flooding in the futuréhe TaskForce recommended that the reeds
be removedfrom the Fish Rivelf practical use for the reeds for incomeenerating opportunities
can be foundthen additional sources of income will available to fbeal community which will
help with high unemployment ratepotentially reduce therisk of flooding, and turn this invasive
plant into a valuable natural resource.

For a natural resource to be made valuable, an understanding of its characteristics and
properties is necessary to determine the potential uses and apply a sustainable management plan.
Phragmites australisgs a wickly distributed perennial grass that thrives in wetlan@sonen &
Hagelberg, 2007). It can form dense reed beds that stretch for nilles toan extensivesystem of
rhizomes, the stem of the plant running horizontally undergroutite reeds can survivend recover
from attempts to eradicate them through their stored nutrients below the surfagacient
civilizations and modern cultures have found uses for reeds including, but not limited to, handicrafts,
construction material, fertilizer, fodder, and lgas production.

In order for these uses to provide a leteym benefit to the local community, they need to
be economically, socially, dnenvironmentally sustainableFor economic sustainability, it is
important to understand the structure and functioof the local economy in order to determine

where and how the uses of reeds can be incorporated into economy of Mariental and be profitable



in the future. Social sustainability requires that the local community has an interest in using the
reeds, and thail potential business working with the reeds is managed in a way that incorporates
the interests of the community. Finally, environmental sustainability ensures that a balance is
maintained by harvesting strategically to ensure the future availability led teeds and
simultaneously minimize damage to the local ecosystem. Throughout this project, these concepts of
sustainability were applied to determine if any uses were not sustainable for Mariental. The
establishment of a Smallledium Enterprise (SME) gu as a CommunitBased Organization (CBO)
needs to incorporate all of these aspects into a business in order to be sustainable.

We focused our research on the social aspects of sustainable development, and conducted a
general investigation of economic aedvironmental sustainability for each reed use. To determine
the social sustainability of the project, three stakeholder groups were interviewed: representatives
from several levels of governmerttyo local farmers, and the residents of the communityhe3e
AYGSNBASsa RSUSNXYAYSR SIFOK aitl(1SK2t RSNRA Ay dSNI
determine economic sustainability of potential reed uses, the market potential for products was
investigated by interviewinghe owner of a hardware store ad individuals currently selling reed
products in Mariental and owners of accommodations and craft shopsWindhoek The
environmental sustainability was important to investigate because the extensive spraying of the
reeds with herbicide could influenaghat the portions of sprayed reeds can potentially be used for,
as well as affect the future availability of reeds. We contacted the Mariental Municipality, the
contracted sprayer, and several harvesteo$ reeds as well as researching the chemical
specfications to learn more about the herbicide and its effects to plants and their environment.

After reviewingall of this information, wehave identified a list ofises of the reedshat are
most feasible for the residents of Mariental to undertakend dereloped recommendationgor
further steps that need to be taken before a business initiative using the reeds can be developed
within the community.We investigatedthe characteristics of the reedand determined that in

addition to Phragmites australisthere is a second type of reed in Mariental which is taller, and
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thicker. The sprayed reeds have been affected by the herbicide and are weaker and thinner than the
unsprayed reeds. Overall, we determined that there are reeds in Mariental that can be used to
make products. We alsodetermined that overallthe people in the informal settlements that we
interviewed are interestedn harvesting andnaking productsout of the reeds. The government
representatives that we interviewed are also interested in asgjstvith areeds business initiative
provided that they have available resources. The irrigation farmers living near the Fish River are also
willing to cooperate with aeeds business initiativeas long as certain guidelines are followed when
reeds are hevested near their property. Through interviews with businesses in Mariental and
Windhoek, we determined that there is a market potential for reed products in the sector of craft
markets andaccommodations

There are a fevissuesthat should be further imestigated before determining the feasibility
of areeds business initiativeNe present recommendations for addressing thesiesas well as
recommendations for starting eeeds business initiatived necessargtep in further research is to
investigatethe effects of thespraying of the reeds being carried out by the Ministry of Agriculture,
Water, and Forestry.The narket potential for reed products shouldlso befurther researched.
There is little market potential for reeds products in Mariental ahdhe products were to be
marketed outside of Mariental, the logistics of transporting the products needs to be taken into
account. Other markets for reed products should be investigated such as the agricultural sector for
products such as compost andttia fodder. One of the final steps will be to further investigate
where to secure funding and other assistance.

Local residents want the management afreeds business initiativéo be transparent,
especially the financial aspects. The majority of titerviewees in the informal settlements want a
community electeecommittee that would run the business. The interviewees also suggested that a
third party, such as a government institution, opide advice to the committeeOnce the
management is establigid then training will need to be provided to the residents on how to harvest

the reeds safely, how to produce products out of the reeds, and also on skills relevant to business

Xii



management. These are the key considerations that should be addressed whbliseatg aeeds
business initiative

With the results presented in this report, it is hoped that further research will be done to
determine the viability of this initiative anthat a successfuteeds business initiativeill possibly be
started in Mariental. Thisreport will be instrumental in determining how the reeds growing in the
Fish River can be properly utilized, and thus reduce the threat of flooding in Mariental aridgeo

new economic opportunityor the community
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Chapter 1. Introduction

Improper ndural resource management causes an array of environmental, social, and
economic problemsOne way to properly manage a nhatural resource is to use it in a way that
sustainably benefits the communiti challengerelated to natural resource managemeris that of
invasive specieand how to utilize themAccording to the United States Department of Agriculture
(1999), an invasive speciesRS FTA Y SR | & | y nodmalve (riaiely) tolihk ecsysted  d
under consideration and whose introduction causess likely to cause economic or environmental
harm or harm to human health 6! 62dzi bL{ L/ 0® | yKubzh & typedif @ne2 ¥ & dzO
that grows primarily in the southern United Statek invades woodland communities with
debilitating effets on the local ecosystem (Blaustein, 2R0ln Namibia, invasive bush
encroachment reduces the growth of grasses and other species, causes a reduction in biodiversity
and prevents renewal of underground water resources (Schultz, 280@h species are noally
treated as pests, but if managed propetlgey can be a valuable natural resourd®ecent research
has shown that Kudzu can be used to reduce alcohol consumpyiamgesting capsules af extract
(Cromie, 2005) and the Desert Research FoundatfoMamibia (DRFNJs investigating ways to
manage bush encroachment in Namibia through the CBEND (Combating Bush Encroachment for
bl YAOAI Q& 5 S @S t0Rddf 8¢ foals dil@ eBEENN project is the manage bush
encroachment byestablishinggasifcation stations where harvested invader bush can be converted
into energy Investigation into propenatural resource management can help address a wide range
of social economic and environmentgbroblemscaused by invasive species

In Namibianear the town of Marientalan excesse amount of reedsPhragmites austral)s
are growing inand alongsidehe Fish Rivedownstreamfrom the HardapDam. Phragmites australis
has been classified as an invasive species by Ititernational Invasive Species Spést Group
(2006).This plant currently has little value for the people of Mariental because not many individuals

or businesses are currently using the reeds (Clarence Mazambani, personal communication, March



24, 2009). TheMariental Flood Task Ford®F1TF),a committee appointed to address flooding
problem has determined that theeeds contributed to a major floodin 2006 that caused N$100
million in damage (Gaeb, 2006). TM& TFconcluded that these reeds need to be removed from the
river channelin order to reduce the risk of future flooding.The Task Force decided to apply
herbicide in an attempto eliminate them, but the costs are extremely hjgind little has been done
to physically remove the dead ree@dariental Flood Task Force, 2008)neway of managing this
natural resource is by establishing a way to generate income in Mariental by using the reeds.
Finding a practical use for the reefts incomegeneration couldprovide an alternative source of
incomefor the local communitywhichis suffering from high unemploymenpossiblyreduce the
potential for flooding, and turn this invasive plant into a valuable natural resource.

People from othercountries and ancient civilizations have found ways tothgespecies of
reed for profit or other benefit. The characteristics of trs® reeds vary from region to regiorand
the properties of reeds determine how they can be us€dere are many possible uses of reeds,
from compostand cattle fodderto baskets and matsMarkets for tte variousproducts made from
the reedsincludesectorssuch as agriculture and tourisihe DRFN and the Habitat Research and
Development Centr§fHRDChave sponsored studies on using the reeds for biogas production
(Helbig, 2008; Wienecke, 2008), hhe studies haveoncluded that this option is not economically
feadble for the town of Mariental

TheDRFNs workingto determinemanagement strategies for the reeds other than spraying
them with herbicide Uses for the reeds exigthat could provide income for the resits of
Mariental, but the most feasible uses for the reeds in the Fish River are unkndsesthat require
large-scale production may not be possildae to limited infrastructuren the town and the limited
area in which the reeds gravgince this regio has a high unemployment ratenany people may be
interested in participating in a business initiative involving reedHilizing the reedgouldalso lead
to a reducedrisk of floodingif the growth of the reeds is controlled by a sustainable harvest.

Although literature exists onways to solve unemployment and how to deal with invasive water



reeds,research has not been conducted tite process ofmanaging theeeds to assist in reducing
unemployment.

¢ KA&a LINE @& @ldentify @esforf the river reedsgrowing near Mariental for
incomegenerating activities that would benefit thesidents of Mariental andetermine how using
the reeds carbe incorporated into the local econontiirough a business initiativeln order to
achievethis goal,we determined the characteristics of the reeds through interviews with people
that currently harvest or previously harvested reeds in the Fish River, by direct observation, and by
reviewing relevant literature. To determine the market potential for each wsecontacted various
businesses, including lodges and craft centers, in Mariental and Windhoek to assess their interest in
purchasing reed products. Another important aspect of our research was to assess the interest of
the Mariental community in using theeeds and their concerns that could affect the social
sustainability of this initiative By analyzing the information that we gathergg have identified
which reed uses have the potential to generate income and provided basic recommendations for
how a husiness initiative could be started in Mariental. Furthermore, we presented our results and
recommendations to the Mariental commuwitand received their feedbacklhis project was
instrumental in determining how the reeds growing in the downstream chinhelow the Hardap
Dam can be properly utilized to provide an alternative to spraying the reeds with herbicide, and

provide a new economic opportunity for the community.



Chapter 2. Background

In order toidentify feasible uses of reeds for incorgenerating actities in Marienta it is
important to have a thorough nderstanding of several topics that influence how the natural
resource should be managed. We must first discuss the situation surrounding the reeds in Mariental
to understand the context of our resedrcNext, the resource itself must be understood as well as
the potential uses for the resource, based on how it is used around the world today and how it has
been used in the past. Another topic to consider when discussing natural resource management is
sustainable development. Sustainable development involves commimigl progress in economic,
social, and environmental sectors to ensure that incege@erating activities from the natural
resource in Mariental will continue to benefit future generatio8énce the hopeful outcome of this
research is to establish a reeddated business, one must also understand how incay@eerating
activities operate in Namibia and what associated problems need to be considered for such an
initiative. Before we detail he these topics can be applied to managing the reeds, we will first
discuss the situation involving the Fish River and Mariental and what role the reeds potentially had

in contributing to the flood of 2006.

2.1 The Fish River and Mariental

In order to determinehow the reeds should be managed, it is necessary to understand the
situation in Mariental involving the Fish River, the Hardap Irrigation Scheme, and the reeds. The Fish
River flows past the town of Mariental and is utilized by local farmers througitérdap Irrigation
Scheme. The climate of Namibia, specifically the Hardap Region where Mariental is located, affects
several characteristics of the Fish River. The Fish River has flooded the town in the past, and the
reeds may have played a role in thek®ods. By understanding the region near Mariental, one can
understand how the Fish River affects the community, the role of the Hardap Dam, and why plans

are in place to remove the reeds.



2.1.1 Climate and the Fish River

The Fish River flows through thenteal part of southern Namibia, passing by the town of
Mariental. It flows southward into the Orange River (Heyns, Montgomery, Pallett, & Seely, 1998).
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for only a few days, weeks, or months, after periods of heavy rainfall. Some years, there may be little
or no flow in ephemeral rivers. Since Namibia has an-seidiarid climate, it receives very little
rainfall and only seasonally, usually in rsidmmerfrom December to March. The national average
annual rainfall in Namibia is approximately 270 millimeters (mm), making it the driest climate-in sub
Saharan Africa (Sweet, 2008). In such dry climates, the intensity of the rainfall varies yearly and by
location. In the Hardap Region, where Mariental and the source of the Fish River are located, the
rainfall varies from 6852 mm per year. The intensity of the rainfall each year affects the amount of
runoff into the ephemeral rivers. The Fish River receieSt KA IKSaid NXzy2FF 2F bl )
rivers. It also has the largest dam of the 12 major dams that are located in the country, the Hardap
Dam. Though the southern region of Namibia is dry, there has been abundant reed growth in the

Fish River since ¢hdam was built and the irrigation scheme was established (Van Langenhove, 1989,

p.1).

2.1.2 Hardap Irrigation Scheme

The Hardap Dam is part of the Hardap Irrigation Scheme. The dam is located 20 km
upstream of Mariental, and west of Rehoboth (Muir, 2008).wéts constructed in 1962 by the
Namibian Government, and the irrigation scheme was completed in the early 1970s (Biggs, 2008).
They were built to aid the economy of the southern region of the country by providing a water
supply for local businesses andnaans to produce food.

More than 90% of the Hardap Irrigation Scheme uses flood irrigation (Biggs, 2008). Irrigation
ditches are located along the edges of the fields or crops with the highest elevation. In the Hardap

region the irrigation ditches are ade from concrete lined canals to reduce water loss. The water



from the irrigation ditches is diverted into irrigation beds within the fields to water the crops. This
method is not the most effective because the end of the field closest to the ditchesvescthe
most water for the longest period of time. Salts and fertilizers that are on the land are then flushed
out into the river with the drainage water from the irrigation system, which may contribute to the
growth of the reeds (Van Langenhove, 1989).

The Hardap Dam is surrounded by hilly terrain, but downstream from the Dam the land is
flat, so the town of Mariental is located in a floodplain of the Fish River (Muir, 2008). Although the
Hardap Dam can help prevent flooding by containing some natwad ffrunoff, NamWater has
stated that it was not designed for this purpose (Muir, 2008). The purpose of the dam is to provide
water to the irrigation farms and the dam is not operated to control flooding. Due to periods of
significant rainfall and the capay of the Hardap Dam, excess water must be released from the dam
so that it does not overflow and possibly collapse the ddfra significant amount of watdsehind

the dam is released, there is a potential for the town of Mariental to experience figodi

2.1.3 Flooding in Mariental

Due to higher than average rainfall in certain years in the past, the Fish River has flooded,
affecting both the Hardap Irrigation Scheme and the town of Marierfloding occurred in
Mariental in the 1904/05,1908/09, 1922/23 ad 1933/34 seasongMuir, 2008) These floods
occurred before the dam was built. After the dam was built, floodbegurred in thel971/72,
1988/89, 1999/2000 and 2005/06 seasons.

The flood of February 2006 was particularly devastating for Marientala$ the largest
flood since 1972 and the third largest flood since recording of river flow began in 1904. According to
Muir (2008), the total volume of the flood was 458 million cubic meters, approximately 1.7 times the
capacity of the Hardap Dam (p. 18)ajor flooding occurred in Mariental when, on 26 February,
water was released from the dam to reduce the amount of water behind the dam to 70% of its
capaciy. This action was taken to prevent a dam break which would have resulted in much more
damage to tle town. The flooding in Mariental occurred when excess water from the Fish River
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pushed back the Dabib River, a tributary of the Fish River that runs to the north of the toisn. Th
caused thewater to risein the Fish River, whidhen overflowed the bank and flooded the town (p.

43) SeeFigurel for a map of the Mariental region and Dabib RivEne flood caused damage to all
aspects of infrastructure including sewer systems, power, and roads and sidewalks. The flood also
damagel many homes and businesses. Losses were also reported due to damage on the irrigation
farms related to lost crops and erosion. The total amount of verified insurance claims related to

flood damage was N$141,672,269 (p.50).

Hardap Dam ;_ Dabib River
; .
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|

Figurel: Map of Mariental RegiofGoogle Maps, 2009
In response to this 2006 Flood, the Ministry of Agriculture, Water and Forestry (MAWF) and

the Department of Water Affairs initiated the formation of the Mariental Flood Task Force (MFTF)



(Mutorwa, 2008). According to the Final Report of the Mariental Flood Task Force, the Task Force is
comprised of officials from different ministries, officials representing the Mariental community such
as representatives of the Hardap Regional Council, the Maiidntinicipality, representatives from
GKS LINAGIGS aSOi2NE FyR | GSIFY 2F SELISNIA 6 adz
determine the causes of the 2006 Flood, evaluate the damage caused by the flood, and to make
recommendations to reduce the rigK future floods. Among other things, the Task Force reviewed
FYR AYLINRBOSR dzLl2y bl Ygl(iSNRa Cft22R /2y iNBf tfl
development of a Flood Management Plan at the Municipality. After thoroughly investigating the
flooding prdlem in Mariental, the Task Force proposed several options to reduce flood damage in
the future. Some of these options included relocating different parts of the town, relocating the B1
highway, or building a dyke along the Fish River. The option thacha@sen to be the most cost
effective was Option Six.
Option Six includes the following provisions (Mutorwa, 2008, p. 7):
e Raise the dam wall by 10.4 m to increase thpacity of the dam and reduce the 1 in 100
year outflow flood peak
¢ Raise existing concreibgee spillway
¢ Remove thesluicegates and close off 3 of the 4 openings
¢ Increase the spillway capacity
e Raise auxiliary embankments
e Clear reeds from the river bed downstream of dam wall to increase the flow capacity of the
river channel
e Construct an embaament in town to protect against flooding from th2abibRiver
The total cost for implementing Option Six, including repairs to government infrastructure and hiring
consultants to investigate implementation was estimated to be N$492,750,000.
Controlling he growth of the reeds in the Fish River is a major part of Optiorm B&xMFTF

wants the reeds removed from the critical stretch of the Fish River, which is from the Hardap Dam to



Mariental. Both the Final Report of the MFTF and the Consultant Reporir (2208) show that the
community was very concerned about the reed growth and believed that the reeds were a major
cause of the flooding (Mutorwa, 2008; Muir, 2008). The consultant report supports this opinion and
states that the growth of the reeds in¢hFish River may be a contributing factor to flooding in the
area. The report also recommends that the removal of the reeds be a continuous effort and a team
of workers be hired fultime to clear the reeds from the river.Currently no document stateshiat

such actionhavebeen taken.

The Task Force discussed several options to remove the reeds from the Fish River, including
dredging the river to increase its capacity, but the MAWF decided to spray the reeds with herbicide.
The reeds were sprayed in Alpsf 2008 and in November of 2008. The next spraying is scheduled for
May of 2009. According to the Final Report of the MFTF, the flood irrigation methods used by the
farmers in the Hardap Irrigation Scheme may contribute to excess reed growth and rfioienef
methods of irrigation may diminish the growth of the reeds (p. 11). Since the MAWEF is planning to
remove the reeds, the availability of the reeds in the future may be a problem for a reeds business
initiative. The quantity of reeds will affect whictises of reeds will be feasible.

Now that we have discussed the context of the reeds problem and what has been planned for
future removal of the reeds, we can discuss the reeds themsdlirederstanding the characteristics
of the reeds and all of theirgiential uses is important in determining the most feasible uses for the

residents of Mariental.

2.2 Reeds and Their Uses

Reeds are a type of perennial plant belonging to the grass (Poaceae) family that is found in
wetlands (Reed, 2009). They consist of culvtsch is the stalk or shoot of grasses that are typically
jointed and hollow, and rhizomes, which are the stem of the plant running horizontally underground.

Some of the reeds have inflorescence, or flowers at the top of the culms. There are seveed spec



of reeds in southern Africa includinghragmites australisPhragmites mauritianysand Arundo

donax(Russell, 1990A summary of the properties of these reeds is shdwablel.

Tablel: Properties ofReeds in southern Africa (Russell, 1990)

Reed Type Average Leaf Size | Inflorescence| Flowering Distinguishing
Height (mm) Length (mm) | Season Properties
(mm)
Phragmites | 600-4000 | 350 long | 120400 Decemberg -culms solitary
australis 35 wide June -flowers canpact
-locally dominate in
riverbeds
Phragmites | Up to 5000 | 300 long | 200400 Januaryc June | -culms tillering
mauritianus 30 wide (shoots branching
from base of original
stalk)

-flowers broad
-locally dominate in

riverbeds
Arundo Up to 3000 | 700 long | 300-600 Februaryg April | -seldom flowers at
donax 80 wide high

elevations

-flowers compact with
ascending branches
-infrequent
The only species of reed that is confirmed to be in the Fish River in MarieRtalagmites
australis (Van Langenhove, 1989Phragnites australis the common reed, is classified as a
G62NI R6ARS $SSRé 02ASNBSYIFZ mMdppd YR Fa | NBadz
in various climates. We will further discuss the physical characteristics of these reeds, how the reeds
can be harvested, the general uses for the reeds, and case studies on how different cultures have

used the reeds. This information is necessary in order to determine the full potential of using the

reeds in Mariental.

2.2.1 Characteristics of Reeds

Phragmites astralis is a widely distributed perenniagrass that thrives in wetlands.

Althoughit is found globdly, the properties of the reedary from region to regiodepending orair
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and water temperature, humidity, and content of nutrients in the skkibgen &Hagelberg, 2007)It
can grow in variable soils with a pH range ot8.%, but prefers soil rich in potassium, calcium, and
phosphorus ionsThe reeds flower for up to three months a year, typically in-suthmer; blossoms
are light brown to purple inalor (seeFigure2). Crosgollination by the wind can occur, but the
majority of reproduction is asexual and occurs by rhizomes. (Refdiabdel above for more

properties ofPhragmites austral)s

Figure2: Phragmites australis in the Fish River in Mariental

The rhizomes oPhragmites australisan reach up to twenty meters in length and penetrate
two meters deep, with roots branching farther off from thakdnen & Hagelbey, 2007) They can
live for approximately three to six years. Buds develop at the base of the vertical shoots late in the
season (ISSG, 2006). The buds then mature and grow about one meter horizontally before growing
upward and developing into more vericshoots. The reeds start growing in the spring and reach
their maximum height around midummer (Francis, 2004). The reed shoots can grow up to 4cm per
day during the optimal growing season. Because they are spread by rhizome growth, the reeds

typically form dense reed beds with approximately 200 shoots per square m@tan Driesche,
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2002) The reed beds can stretch for miles and can cause problems by blocking the flow of water in
waterways.

Phragmites australis commonly considered an invasive sjgs, and several methods have
been investigated to attempt to control its spread including cutting, burning, and applying
herbicides. Due to the extensive rhizome system, the reeds can survive and recover from attempts
to eradicate them through their sted nutrients below the surface. This can create difficulties for
eliminating the reeds completely but could be beneficial in utilizing the reeds for sustainable

economic development.

2.2.2 Harvesting Reeds

Phragmites australisan be harvested by cutting it Imand or using heavy machinery. In the
Tembe Elephant Park in South Africa, harvesters use macfmdegas)o cut the reeds each day
(Tarr, 2004). Other common tools used to cut the reeds are scythes and sickles. When harvesting
the reeds, cutting musbccur above the waterline or the reeds may die from lack of available oxygen
(Ikonen, I., & Hagelberg, E., 2007).

In the Okavango delta of Botswana, reeds are harvested by hand with a(®icktspelwa
2005). Harvesting takes place while the water lewéthe river is low. The reeds are reached by boat
and then brought to shore to be transported. After the reeds are harvested,aheyypically hung
up or laid out to dryin the sun. Further details on this harvesting process are discussed in the

following case study conducted by Mmopelwa.

Case Study: Reed Harvesting in the Okavango Delta, Botswana

In the Okavango Delta, reeds are harvested from wetlands that are on community property,

a situation similar to that in Mariental. The three villages stddieere Shakawe, EtsHs8, and
Shorobe. The harvesting of reeds was listed as a major source of income in all villages. Women are

the primary harvesters of reeds. In Shakawe, reeds were harvested between August and De¢ember.
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At Etshal3, the harvesting peod is between December and February, when flood levels have 1
Reeds were harvested between August and January in Shorobe. In all villages, reeds were h
with a sickle and made into bundles for transportationodilen boats are used to gather theeds
that are in deeper water anthovethem to shore The reeds are typically hung up or laid out to

after being harvestedTable 1 summarizes data acquired from the three villages pertaining tg
harvesting of the reeds: the harvesting period the reeds, the distance travelled to the harvesti
site, the amount of time spent harvesting by one person in one year,ntimaber of bundles
harvested by one person in one year, the size of the bundles produced, and the price of the G

(p. 332).

Tale 2 : Reed Harvesting Data for Three Villages in the Okavango Re@iomopelwa, 2005).

isen.

arvested

iry

) the

ng

undles

Shakawe Etshal3 Shorobe
Harvesting period Augustc December  December February \ August- January
Distance travelled \ 2 km 7.5 km 20 km
Bundkes/year/person \ 126 43 \ 516
Hours/year \ 336 171.2 516
Bundle size \ 800mm 800mm \ 400mm
Bundle price (US$) \ $4.08 $4.08 $2.12

In Shakawe and EtsHz, reed harvesters travel to the site two days per week. In Shor
the harvesting site is 20km away, aneéyhmust hire transportation to the site. Once there, they s
for two anda half months and spend six days per week harvesting. Once harvested, bundles a
in local markets. The buyers of the reeds include safari companies and people from placeg
reedsare unavailable. Several factors affect the quantities of reed bundles. These factors incly
frequency and length of flooding periods, the water level, the number of workers, the distan
the site, and the demand for reed bundles. Theseadate useful becaushey provide an example

of how reeds are harvested elsewhere in goeithern African region.

obe,
tay

re sold
wher
de the

ce to

13



The previous case study conducted in Botswana focused on small scale harvesting by hand.
In order to harvesPhragmites australion a largera O t ST (G KS CAyyAaK a! ljdz G
Hnnné KIFa 0SSy d&EidgR3) MHynssdns8SMedinksson,52808). It is a floating
machine driven by two paddle wheels. A floating machine was chosen since it willmageahe
rhizomes underground which would limit future reed growth. The machine can cut 2.5 m wide and
carry up to 2500 kg of reeds. A conveyor belt on the back dumps the reeds onto the shore. Other
large-scale methods also exist. A case study written luz €1978) focuses on largeale harvesting
of reeds for production of paper products in the Danube River Delta in Romania in 1978. Three
different types of machinery were used to harvest the reeds depending on the type of marsh
environment that they weregrowing in. Amphibious vehicles such as air boats and vehicles with
ballooned tires and machinery with crawler tracks were used to harvest 125,000 tons of reeds
annually. More details on this reed harvesting can be found in the following summary of ¢be ca
study. While this largscale harvesting may not be feasible in Mariental, it is important to consider

all reed harvesting techniques.

Figure3: Aquatic Plant Harvester RS 200RS Planering Ltd, 2008)
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Case Study: Reed Haesting for Paper Production in the Danube River Delta, Romania

Phragmites australigre often used in unprocessed form for crafts or construction, but|the

plant can also be processed into cellulose for use in paper production. In the Danube Delta of

Romania, largescale reed harvesting took place from 1950 to 1990 (Nevel, Hanganu & Griffin, 1997).

Cruz (1978) studied how the reeds were harvested during this time.

In 1978, when reed harvesting for paper production was at its height, there were 190,000

heaares of wetland which yielded 125,000 tons of reeds annually (Cruz, 1978, p. 46). The reeds

were harvested using three different models of heavy machinery, each adapted to the [three

different varieties of marshland within the delta. These three enviromi®ieare natural reed

swamps, floating islands, and high marsh (p. 47). In natural reed swamps, the roots of the reeds are

planted firmly in the soil and are flooded in the spring as snowmelt accumulates upstream. The

reeds in these areas were harvested d&iy boats. Floating islands are a community of reeds that

KIS oNRB1SY 2FF FTNRY (GKS YIFIAYyflIyR®d ¢KSAN]
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particles. Over time, these communities can grow up to 400 hectares or more (p. 48). The reeds on

floating islands were harvested by machines with ballooned tires. In high marshes in the Danube

river delta, reeds grow on stable ground. During the harvesting period, high marshes were artificially

flooded with a system of pumps and locks. The high marsh envirohoae support machinery with

crawler tracks for harvesting the plants. The reeds were harvested between November and |March

and, once cut, were shipped to a cellulose plant in Bralia. This was astalgeproject. Investment

in machinery alone amountea$16 million, and the factory in Bralia paid about $85 per ton of raw

NESR® ¢KAa 61 a4 O2yaARSNBR aa2YSeKIFG KAIKZ
LINEP RdzOG A2y ¢ G2 abtAyYdZ 4GS SO2y2YAO INBgGK A

While these harvesting methadwere profitable, they were found not to be sustainal

(Nevel, Hanganu & Griffin, 1997). In order to increase reed production, systems of dikes, canals, and

locks were created to regulate the river flow. However, this disrupted the natural environment of

y

e

A

the river delta, and interfered with natural flooding that would have otherwise replenished nutrients
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in some areas of the delta. Other areas were polluted with excess nutrients from contaminated river

water. By 1996, reed production had decreased frors,200 metric tons in 1964 to 30,000 mettfi

c

tons (p. 121).

After the reeds have been harvested, different steps can be taken to store or process them.
In the Okavango Delta of Botswarfeetreeds are typically hung up or laid out to dmthe sunafter
being harvested(Mmopelwa 2005). Another approach is to chop the reeds to enable easier
transport and storage. Researchers in Sweden have determined that machines designed to chop
GeLIAOIE | ANROdZ GdzNI £ YIFGSNRIFf & gapsgdd & Fredikddon, 2y (0 K
2004). Instead, their study used a Doppstadt brand machine for decomposition in composting
plants.

Depending on the region the reeds are located in, their properties can vary, potentially
altering the uses for the reeds. Howeverthim any given region the reeds need to be harvested at
different times of year depending on their intended use. In the growing season the stems will be soft

and ripe, but typically are harder and dry in the other months (Hansson & Fredriksson, 2004).

2.2.3 Usesof Reeds
For centuries, people around the globe have been finding numerous usdzhfagmites
australis Some of these include musical instruments, fishing rods, arrowheads, smoking equipment,
paper, food products, medicinal usdsiogas, wastewater gatment, construction materials, and
domestic items (Kiviat, 2001konen & Hagelberg, 200Truz, 1978). Because the reeds are hollow,
they have been used for whistles and pipes. The roots and young shoots have been eaten, either raw
or cooked though the¢ R2y Qi KI @S Y dzOKe r¢eds] hdde ibaed yided in Hd f dzS @
production of paper since they are a good source of cellulose. In the past, they were thotiggatto
illness, including cholera, fever, vomiting, and sotast have not been proven tohave actual

medicinalvalue The reeds can also be used as a compost material, due to their high phosphorus
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content, if manure is added and kept in a hot pile (Timothy Abbott, personal communication,
February 6, 2009).

The reeds can be used for a vayietf construction materials including roof thatching,
fencing and insulation. Roof thatchingpimbably the most well known and widely used application
of reeds. In Denmark, Sweden, Germany, and Holland, reed roofs are popular and a growing market
(lkonen & Hagelberg, 2007). According Thatching: a Handbook..there are some uncultivated
wild grasses and a few specially managed types which have primary economic value asThatch.
most durable isPhragmites australigwater reed), which can last up a hundred years when
correctly useck 6 | | { d.3% In erdeyty use reeds for thatching they must be harvested when
they are bright yellow, straight, hard, and of uniforength, sothey are typically harvested in
winter.

Another common use foreeds is cattle fodder.The nutrient content of the shoots is low
during the winter because the nutrients are stored in the rhizorfiksnen & Hagelberg, 2007)he
nutritional value is greatest about midsummer, when the flowers appear. It is necessaityef
leaves and shoots to be soft and ripe or the cattle will notteam. Wheni KS NBXSR& | NBy Qi
they can be difficult for the animals to digestattle, horses, and small stock prefer eating younger
shoots(Helbig, 2008)If the animalsare tobe herdedthrough the reeds, it must be done propedy
the reedsk NBy QU  (Ahathef hlferBaive to prevent damage to the reeds is harvesting them
first and using stall feeding.

In some countries in Europe, including Estonia, Finland, the NetlsrlaHungary, and
Romania, reeds have been utilized for energy on a small §ikaleen & Hagelberg, 20Q7If the
reed is harvested during the summer and is green and ripe, it can be used for biogas, and when
harvested in the winter, it can be burned imet form of pellets, briquettes, or whole bales.
Phragmitesaustralis has been proven to be suitable for the production of biogas, in which organic

matter is digested in the absence of oxygen to produce methane (Helbig, 2008). Fertilizer is
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produced as a lproduct and can be used on the fields. Production of biogas can be expensive,
NEIljdzZA NAy3d GSOKy2f23& T2NJ I O2y J3SNE A @sbiglaoag)y i =
Another possible use for the reeds iastewater treatment. One beneftf using the reeds
for wastewater treatment is that the reeds are capable atifsorbing heavy metals (Southichak,
2006). The reeds can be used in constructed wetlandselp purifywater. Reeds are planted in
gravel or sand, and wastewater is sent through reed bed using either horizontal or vertical flow.
Throughnatural biological and chemical processes including microbial respiration, the resase
concentrations of solids;arbon, nitrogen, and phosphorus ithe water. Constructed wetlandsan
be effective in small communities since they are relatively simple and require minimal energy input
However, since using the reeds for wastewater treatment involves relocating the reeds, it most likely
will not be a sustainable solution to reducing floodpajential of the river in Mariental.

An ancient use of reeds can be found in the Tigtiphrates river delta in Irag. The Madan

tribes, or Marsh Arabs, have been living in the marshes for centuries. They have found a wide variety

of uses for thePhragmies reeds that dominate the marsh environmernhcluding mats, baskets,

by E

pipes, boats, cradles, pens, bird blinds, poles, soap, boxes, looms, and bandages (Ochesenschlager,

2004 Thesiger, 1964

Reeds and other natural materials have been used to constractimade products across
the world. Some of these products include baskets, mats, brooms, window shades and other
domestic decorations. By looking at the details of who produces these reed products in other areas,

we can better determine which use might diefit into the economy of Mariental. In the Limpopo

region of South Africa, most reed mat producers were older, had pensions, and considered making

reed mats as a supplementary economic activity. The details of this case study can be found below.

Case Stdy: Natural Products in LimpopdSouth Africa

A case study was conducted in the Limpopo region of South Africa by Shackleton, Campbell,

LotzSisitka, and Shackleton (2007). The study focused on three villages, each of different edonomic

standing, and compad the production and sale of different natural products, including reed mats.

18



For the making of reed mats, the reeds are harvested seasonally from wetlands. The mats dre then
stored yearround and sold in local markets. The same people who harvest gdsrand produce
the reed mats also sell the reenats This trade is important in the region studied, as the majority of

the households are below the poverty line. The authors also noted that trade in these items was one
of the few options available to thgoor, especially women, for income generation. The producers of
reed mats were generally older and had pensions. Thus, the production of mats is mainly seen as a
supplementary source of income. A main reason that women entered the trade was ecohomic
hardsip brought on by illness or death in the family or job loss. Others liked the advantage of| being
able to work from home. There are several advantages to trade in natural products|; The
supplementary income fosters independence and a decreased relianceomeations or a social
ar¥Sie ySio ¢KS |dziK2NAR y2GSR F aft2g oF NNASNJI (2

marketable skills or opportunities, such as women, could participate in the trade.

Regardless of how the reeds can be used, it isoitapt to consider sustainability when
using them. If sustainability is not addressed, any potential reed use, regardless of how practical, will

not be successfully maintained.

2.3 Sustainable Development

Once the potential uses of reeds are known, it is ingnat to understand Sustainable
Development (SD) in order to have a ldagting business that utilizes the reedslarge amount of
literature on SD exists; perhaps the most cited bedgr Common Futurealso known as the
Bruntland Repor{Bruntland, 198).{ 5 A4 RS&AONAROSR o6& GKS . Nizyifl yR
meets the needs of the present without compromising the ability of future generations to meet their
206y Y HIR.Ths definition of SD was the first description to be commonly usedisastll
used by many researchers worldwidi conveys that SD is development that has a Jastng
positive impact on a community. This is precisely the definition of SD that will be used for this

project.
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A general method for completing a SD projéexto separate the developmeninto three
equally important areas economic development, social development, and environmental
conservation(lIUCN, 2006p. 2). These threareasare often dealt with individually with equal
importance being placed on daclf each area of SD is not given equal consideratiben the
development project cannot provide a lasting solutidie means to accomplishing SD has become
known as Environmental Impact Assessment (EIA) (Downs, 2008). EIA is an assessment oftthe impac
of a proposed project on the natural environment.idtone of the mostgeneralapproachesused
whendevelopng sustainably; however, there are more speciéichniques.

Timothy J. Downs(personal communication,February 17, 2009) professor at Clark
UR OSNBAGEQAE LYGSNYyFGA2y L § 5S@St2LIYSYyGs [ 2YYdzyA
advocates a modified forrof Environmental Impact Assessmeht.this model, the developer first
identifies key people and organizations that serve to benefit from theegtdithese people are
called stakeholders) After determining a variety of possible solutions, the developed
stakeholdersthen compare thevarious solutiondy examiningthe ecological, economic, political,
cultural, and environmental impacaif each.This definition considers two extra elements, cultural
and political sustainability. Although this view is certainly valid, it is sufficient to just focus on the
economic, social, and environmental impact of using the reddhés is because the local eagy can
be considered an environmental aspect, and likewise, the term social encompasses both political
and cultural factors.

From the previousdiscussion it is clear that the problem faced by Mariental is one of
sustainable developmentThe reeds cloggj the channelsdownstreamfrom the Hardap Dam are a
natural resourcethat is not being utilized. Furthermore, they have been linked to severe flooding
and damage to MarientalThus, for this project, development will be defined as determining the
most feaible and sustainable reed use@nd subsequently incorporatinipese uses into the local
economyof Mariental. It is important to ensure that the recommended uses acenomically,

socially, and environmentally sustainabl&his means that every recommeed reed use should be
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ensured to be a longerm solution for Mariental, one that the community agrees with, is financially
beneficial for the community, antlas the least negative impact on the environment. As a result,
recommended reed uses should bendfie residentsof Mariental in the present day, while not

hindering future generations.

2.3.1 Environmental Sustainability

Environmental sustainability is especially important to consider in developing or poorer
nations (UNFPA, 2008). Communities in theseagons may lack the financial and managerial
assets to appropriately deal with environmental challenges. Developing nations may also face
increasing populations and widespread poverty, such as in Namibia, which makes environmental
sustainability of gre@r importance especially when discussing the availability of a natural resource.
In Mariental, finding uses for the reeds will hopefully provide jobs for members of the community
and may assist to reduce the flooding, but in order for the business tocesdc the growth and
harvesting of the reeds needs to be sustainable.

In order to maintain sustainability it is necessérgt there are always reeds of good quality
present in the Fish River to be harvested and used. Therefore, it is necessatyover-harvest the
reeds. In Maputaland, South Africa, the reeudsre harvested extensively by the local people for
building, fencing, thatching and craftwofdan Rooyen, Tosh, Van Rooyen, MatthewKeserman,

2007) The reed beds are now depleted and podbducing quality reedsA study was conducted by

Van Rooyen et al. (2007) to investigate why this occurred and how to improve the sustainability of
the harvesting. It was determined that harvesting the reeds reduced the mean reed diameter and
height overtime. If the reeds are harvested early in the growing season, fewer nutrients will be
returned to the rhizomes resulting in diminished regrowth. The study also determined that burning
the reeds in the dormant season actually increased reed diametewadtrecommended that the

ideal time to harvest reeds is after the active growth period because then the nutrients have been

transferred to the rhizomes and new shoots can grow the following season. This study also
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suggested that rotational harvesting shHdube implemented so that the reeds have time to fully
grow before they are harvested again.

A threat to the future availability of the reeds is the Mariental Flood Task Force decision to
remove the reeds completely between the Hardap Dam and Marienta. TRsk Force decided that
the reeds should be sprayed with herbicide and then burned in order to eliminate the reeds from
the Fish River to help reduce flooding potential. The reeds were sprayed with herbicide twice in
2008, with plans to spray again May 2009. The Ministry of Water, Agriculture, and Forestry
approached the Hardap Irrigation Scheme farmers about getting their assistance with burning the
reeds after they have been sprayed. It will take up to five years of continuous spraying of dise ree
in order to eliminate them. Since they are an invasive species, after a few sprayings, the reeds will
still be able to grow back due to their extensive root system and stored nutrients. If the herbicide is
successful and a majority of the reeds arenghiated, then using the reeds would not be sustainable
for income. However, if the spraying does not completely eliminate the reeds, they will grow back
and be available for future harvesting.

Another aspect of environmental sustainability is making sube tcosystem and
biodiversity associated with the reeds is not disturbed or damaged in any way. If harvesting the
reeds alters the current ecosystem, this could affect the growth of the reeds or affect other
elements of the ecosystem in a negative wayedRbeds can provide shelter to several organisms
due to their dense growth, and are a common nesting area for fikdmen & Hagelberg, 2007)n
Finland birds use dead reeds to build nests high above the water line in the reed beds. Also, most
species that inhabit the reeds are shade tolerant due to the canopy decreasing the amount of
available light. By removing the reeds a habitat for these animals is potentially destroyed, affecting

the ecosystem.

2.3.2 Economic Sustainability

An understanding of the ecmmy, in particular, of sustainable economic development (ED),

is vital to the proper implementation of any sustainable development project. Sheffrin (2003)
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defines ED as the process an organization takes to increase the financiaéinglof its peopleThis
is certainly a valid description of ED, however, this definition should be further developed and

refined before it is applied to any given development problem, including the situation in Mariental.

Key Economic Concepts

An abundance of literature &ts concerning modern economics. However, there are a few
basic definitions and concepts that are crucial to developing a suitable description of sustainable ED.
It is important to define terms such as producer and profit, and to discuss the conceptrikéta
and market potential. This will provide an adequate background for future discussions of the current
economic state of Mariental, as well as for analysis of uses for the reeds.

I O0O2NRAY3I (2 2So60aidiSNNna 9yoOeof 2 LI9Parson & A QlAz2Y
2NBFYATFGA2Y GKIFIG ONBFGSa SO02y2YAO0 @It dzST 2 NJ LINJ
effectively and concisely conveys what a producer does. It also introduces the idea of economic
value. For this project, creation of economilue is taken to be the establishment of an enterprise
that generates profit from reed uses and is sustainable.

Profit can mean either direct profit or indirect profiDirect profit is defined as the
difference between total sales and total costs (Sammoe] 1998). This is the total amount of money
GKIFG dzf GAYIFGSte SyR&a& dz2lJ Ay GKS LINPRdAzZOSNRa KlI yR2
profit is taken to be profit which results not from selling an item, but from using it in a msaeiyng
manrer. For example, if the reeds are used as thatching on a house, the homeowner may save
money because the reeds provide a longer lasting roof than some other roofing materials.
Therefore, the roof will require fewer repairs, which in turn, saves both tinteraoney. A proposed
reed use may generate direct profit or indirect profit (and in some cases both).

Now that the terms producer and profit are understood, markets can be defined. An
economic market can be described as a cycle (Casson, F8uje4 depicts the cycle of goods
flowing from producer to consumer, as well as money flowing from consumer to producer. A

consumer is defined as a person or organization willing to purchase a commodity or service. For this

23



project, it isnot necessary to describe the complex configuration of a general market; it is sufficient

G2 SELIYR GKS YIFIN)QSG 0OeodtsS (2 AyOfdRS NBiGFAf SNA
retailer as one who sells goods to consumers. An example of enfi@lt producer in Mariental is

someone who is willing to make baskets out of the reeds. These baskets could then be sold to a
group of consumers (e.g. tourists), or to retailers that then sell these goods to consumers. This
demonstrates the importance aflentifying the producers, consumers, and retailers associated with

any proposed reed products in order to consider the full economic market cycle.

>

Product Flow

Producers Consumers

Money Flow

5

Figured: Market Cycle (Casson, 1997)

Utilizing the definitions previously intduced, it is possible to properly define a concept
known as market potential (MP). MP can have different meanings depending on the context in
which it is discussed; however, we defimarket potential as the potential that a particular product
will have aconsistent demand in any given mark&Vith the preceding concepts clearly defined,

sustainable economic development can now be properly defined.

Sustainable Economic Development

In Mariental, a variety of possible options for using the reeds exist anl @ae should be
evaluated to determine economic sustainability. Methods of determining economic sustainability
vary from case to case. To determine the economic sustainability of a particular reed use, the
proposed use (as well as any economic, sociagnmironmental implications of the use) must be
fully understood. For example, tourism is a potential market for baskets constructed from the reeds.

Enough income must be generated by basket sales to support the harvesters, producers, and

24



retailers assoctaed with basket production. Another example is the possible use of the reeds for
animal fodder for farms. If the reeds can be harvested for animal fodder for less money than
conventional fodder, then the reeds represent a potential source of indirect iedomthe owner of

the animals. In order for this use to be considered economically sustainable, the amount of money
saved by the owners must be greater than or equal to the expenses that are incurred by the reed
harvesting.To ensure that direct and indéct profits are achieved with a reeds business initiative,

the economy of Namibiand potential marketsieed to be understood

Namibian Economy and Potential Markets for Reeds
A market potential for reed products needs to exist in order foeeds busines initiativeto

be sustainable. To find the markets, one must first understand the economy of Namibia, specifically
the sectors of the Namibian economy that have a market potential for reed products. Based on the
known uses of the reeds, two markets sastdhat need to be considered are agriculture and
tourism. Understanding the local economy is also critical to take advantage of local opportunity.

Agriculture

Agriculture is not a major contributor to the Namibian economy, but there is focus on trying
to invest and expand in this sectd8ghlén 2008). Agriculture accounts for about 7% of the Gross
Domestic Product (GDP) and consists of commercial cereal grain production, crop production,
livestock production, and subsistence farming. In recent yeagtites of cereals, dairy products,
and meat have been on the rise. Although this is beneficial for certain sectors of agriculture, cereal
ANIAya INB 2yS 2F bl YAOAI QA YIFAY AYLRNIaAO® 2 A0
to use more oftheir income to pay for food (Sweet, 1998). The 19994 Household Income and
Expenditure Report showed that 47% of the rural households spent 60% of their income on food,
and 12% spent up to 80%. Therefore, some households are attempting to expasidtesuie
agriculture, which is when a household grows their own food instead of purchasing it elsewhere.

Meat production is important to the Namibian economy and is considered the third most

important export sector, after mining and fishingghlén 2008). Between 2005 and 2007, the price
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of meat increased by 20%. Many farms depend on natural vegetation on their farms as a source for
grazing their livestock (Sweet, 2008). Where the climate is dryer, such as in central and southern
Namibia, the common ecomercial livestock raised are sheep, Karakul for pelts, and Dorper for meat.
Goats are also common, such as the Boergoat and the Angora. Ostrich farming is also present, but
on a much smaller scale. Livestock production on communal land is mostlyifothrel northern

parts of Namibia, while commercial livestock production dominates the southern part of the
country. In communal areas the benefits of livestock production consist of draft power, milk, dung,
meat, cash income, and capital storage. Livdstpmoduction is also related to social or cultural
traditions. One limitation to livestock production is the availability of grazing vegetation area, which

is determined by the amount of rain that is received during the year.

Agriculture is a difficulindustry to operate in Namibia because of the dry climate and scarce
vegetation (Sweet, 2008). The national average of rainfall in Namibia is roughly 270 mm annually,
making it the driest climate in seBaharan Africa. Based on the 2004 report by the $itiniof Labor
and Social Welfare, agriculture has been in decline but still provides 102,636 working positions,
about 26.6% of jobs in Namibi&dmhqg 2007). These positions consist of 36,000 communal or
subsistence farmers, 490 commercial agriculture Epers, and 5,765 seéfmployed workers on
public farms.

There are three main types of land ownership in Namibia that determine how the land is
used for agriculture, including commercial farmland, communal areas, and state owned land.
Commercial farmlandwhich consists of 44% of the land in Namibia, is fairly well developed and
utilized for livestock export. These commercial farms are mostly located in central and southern
Namibia. Communal areas, which comprise 41% of land ownership, have landtrilsetdinot by
ownership but by user rights. Farmers will typically have allocated land for their household, but
areas for livestock grazing are shared by all in the community. In these areas, subsistence farming
tends to occur for self nourishment iresid of profit. These areas are mostly located in the northern

part of Namibia. The rest of the land is stawned land, where agriculture is not allowedn
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exception to this rule is in the Namivaukluft Parkwhere the Topnaarsommunity isallowed to
farm (P. Klintenberg, personal communication, March 9, 2009).

To assist local farmers, the water reeds can be turned into compost that can be spread on
the farms to promote crop or vegetation growth. For livestock production, the reeds can be turned
into fodder to feed the livestock. Reed mats can also be constructed to cover open sources of water,
which are used to provide drinking water to livestock, in order to reduce the evaporation rate. These
uses may assist with the expansion of the agricultectar.

Tourism

Tourism is a rapidly growing industry in Namibia and could be a potential market for reed
products. World Travel & Tourism Counc006). According to the Namibia Tourism Board (NTB),
Namibia received 777,890 tourists in 2005, 833,395its in 2006, and 928, 912 tourists in 2007
(Namibia Tourism Board, 2008). The high season for tourism is in the winter months from June to
August and also in December.

Since tourism is a growing industry, it is a potential market for reed productsy kdarists
purchase souvenirs to bring back home and various small products made out of reeds, such as mats

and baskets, may be appealing to them. This is a potential market that needs to be considered.

Mariental Economy

The economy of Mariental is impant to understandn order to determine hova business
working with the reedgan best be incorporated into the local econariijie Mariental Municipality
is located in the Hardap Region. The region was named after the Hardap Dam because it was viewed
that this dam would provide great potential for agriculture and tourism in the region (Harmelen,
2007). A railroad line and a main truck route cross the region linking Windhoek with Keetmanshoop
and Liuderitz, South Africa, through the towns of RehobothkrKatl, Mariental, and Gibeon.

The town of Mariental has three major economic sectocsop production livestock
production, and services (Harmelen, 2007). The irrigation scheme covers an area of 2,200 hectares

with 23 farmers living on the plots. The maypes of crops grown are wheat, white maizeapgs,
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lucerne, and vegetableShe Hardap region produced 80% of the wheat for Namibia and contributed
a total of 2.9% of the agriculture production in all of Namibia in 2005. There is also a pig production
business that contributed to 12.5% of the total Namipig production in 2004. With the prominent
agricultural economy in the region, the reeds could potentially be used by the farmers in Mariental
for compost or livestock fodder.

Tourism in Marientals a small industry (MclIntyre, 2007). Chris Mcintyre, the author of an
acclaimed tourism bookn Namibi@ RS&aONARo6Sa al NASydGlrt a | LXIFOS
He continues to say that many tourists stop in Mariental in order to refuel and paecbold drinks.

To the north of Mariental, the Hardap Dam has a tourist resort. The resort offers various activities
such as game drives, water sports, and hiking. Although tourists do not generally stay in Mariental,
they sometimes stop in the towon their way to other destinations, which provides a potential

market for reed products.

2.3.3 Social Sustainability

Social sustainabilitglepends on the community where development is taking place. For
example, there is anickel mining project currently takg place in the Philippines, which was
evaluated by Tim Downs in his article on Engineering Sustainability (2007). While the mines may be
economically prosperous, the mining companies pay little or nedhe negative public comments
related to the miningThis means that the communigffected by thenickel mininghas noinfluence
when important decisions are made concerning the mining. This nthkgwoject morelikelyto fall
into public disfavor, and ultimately fail. Thus, by not addressing the sasfgct of the mining
project, it is not ensured to be sustainable.

Any sustainable developmenproject that achieves the goal of actively involving the local
community, and whose subsequent progress can be monitbsethe community is termed socially
sugainable. For this project, the three main stakeholder groups that would be affected by a reed

based businessare the Hardap irrigation farmers, Mariental residents, and the government
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organizations that have jurisdiction over Mariental. In order to deti@e how each stakeholder
group will be involved in a reed business initiative, it is important to understand a general

background of each stakeholder.

Unemployment inNamibia

Namibia has one of the most unequal distributions of income in the worldsé bas a
serious unemployment problem that affects the residents of Marientéhnihqg 2007). The
Namibian Government defines an unemployed person as a person that does not have work, is
available and capable of work, and is searching for work. In thd 28@ort produced by the
Ministry of Labour and Social Welfare, it was determined that 36.7% of the Namibian population was
unemployed.

Based on the 2004 report by the Ministry of Labour and Social Welfare, unemployment has
affected people in all regionsf Namibia. In the rural areas about 44.7% were unemployed
compared to 29% in urban areasamhqg 2007). The rate of unemployment for women is 43.4% and
for men is 30.3%. The age groups hardest hit by unemployment are men between the ages of 15
and 19 ars, of which 65% are unemployed, and those between 20 to 24 years of age, for whom the
unemployment rate is 57%. The Hardap region had 28% of its population unemployed, which
consisted of 39.2% of the female population and 17.9% of the male population.

With the high unemployment rate in Namibia, it will be beneficial for the Mariental
community to find a use for the reeds that will allow the residents to obtain direct or indirect
economic benefits. In order for the initiative to be successful the ressdemust be interested in
producing reed products, be satisfied with how the business is managed, and also potentially
provided training in order to promote interest in the initiative. One way to determine which reed
uses may provide the most benefit to ehresidents by using the approach of Livelihood
Sustainability. Livelihood Sustainability helps understand how a housepeldites on a daily basis

and how well they can react to externals shocks and influences. By understanding their livelihoods,
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uses ofthe reeds thatbest fit with the NB & A R@ngni way of lifecan be identified More

information on this topic can be found in Appenéix

Government

The government of Namibia consists of the central government and regional governing
bodies (Ministy of Regional and Local Government, 2009). Since 1992, the central government has
been attempting to decentralize their role and bring government services closer to the people by
handing down responsibilities to regional government bodies. The ideal ablthe central
government is defined as developing legislation and policy development, creating standards for
service delivery performance, monitoring the performance, providing building and training
resources, and also other typical responsibilitieshsae national defense. The other responsibilities
of the government that are determined to be not essential for the central government are being
passed on to the Regional Councils, the Local Authorities, and Civil Societies.

Each of the thirteen regions iNamibia has a regional council. A council consists of officials
elected by the people over whom the council has jurisdiction (Ministry of Regional and Local
Government, 2009). The regional councils were established by the Regional Councils Acttin Augus
of 1992 and were in full operation in December 1992. The responsibilities of a regional council are
to create development plans for their region, manage the formal settlements, and deliver basic
services, such as rural water supply, primary healthad,primary education.

Local government bodies, known as the Local Authorities, were established by the Local
Authority Act in August of 1992 (Ministry of Regional and Local Government, 2009). These bodies of
government have jurisdiction over individuedwns or villages. Th®ecentralisation in Namibia
website developed by the Ministry of Regional and Local Governnstates that the amount of
NBalLlR2yaArAoAftAGASE YR LR6SN GKIFIG | €20Ft -323SNY\
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levels of town government: Municipal Council, Town Council, and Village Council. Mariental is

established under the largest level which is the Municipal Council. Iellee responsibilities of the
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council are to provide urban services, such as water supply, electricity, sewerage, garbage collection,
and infrastructure maintenance and development.

Smaller organizations that are also part of the decentralized powerement are the Civil
Societies (Ministry of Regional and Local Government, 2009). These organizations include
communitybased organizations, negovernment organizations, and church organizations. The
Decentralisation in Namibiavebsite states that the imortant characteristics of these organizations
are:

e Ability to innovate

e Direct relationships to poor

e Capacity to stimulate participation and articulate local views

e Cost effective operations

e Autonomy which results in independent assessment of issues apiémpo

e Strong identification with concerns of the communities which they serve
(Ministry of Regional and Local Government, 2009, Civil Society)

Each of these government bodies and organizations work with the community. They assist
the community with vaous services and development projects. These organizations are important
to consider as stakeholders because they may provide assistance with thenigative such as
providing resources and fundingr information on potential problems that malye faed with this
initiative.

Namibian Agriculture Union

The Namibian Agriculture Union (NAU) has been established for 63 years and most of the
members consist of commercial farmers in Namibia (Namibian Agriculture Union, 2009). The
membership is voluntary @his restricted to farmers and farm properyners. The mission of NAU
is to expand and continue a sustainable agriculture business. The important roles of the Union are
to represent the commercial farmers when talking to the government or other orgaairs, inform
and instruct farmers on sustainable practices, and promote the agriculture sector. This organization

has a local body that represents the farmers in the Hardap Irrigation Scheme, who are important

stakeholders because their property bordeng reeds along the Fish River.
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Once we have considered all aspects of sustainable development, it is important to look at a
way to combine all of these aspects into a management strategy for generating income from the
reeds in the Fish River. In the xtesection, we will discuss such a strategy: CommtBigtyed

Development.

2.4 Community -Based Development

Aninitiative that usescommunity-baseddevelopmentprinciplesconsiders theopinions ofall
the stakeholderswhile still sustainably generating incomedansing a community resourc@wo
methods of establishing communityased developmeniare through communitybased natural

resource management, a@evelopment ofsmall and medium enterprises.

2.4.1 Community -Based Natural Resource Management

Topdown managementimed at conserving a particular resource often ignores the needs
of the local people who utilize this resource. However, allowing these resources to go unmanaged
can lead to unregulated and unsustainable utilization of the resource. An approach thajpégtéon
find a balance between allowing local participation in resource use and managing the resource in a
sustainable manner is CommuniBased Natural Resource Management.

The goal of CommunitBased Natural Resource Management (CBNRM) is to enable loca
communities to make their own decisions about how a particular resource is used (NACSO, 2009).
This promotes longerm thinking about how the resource will be used in the future and allows the
community to derive economic and other benefits from the iméition of the natural resource.
CBNRM programs have already been implemented in most regions of the world including East Asia,
South Asia, Latin America, Europe, and Africa (CommBaied Natural Resource Management
Network, 2006). Sixteen projects hawmen implemented in Africa, and an extensive CBNRM
program with many communities that participate exists in Namibia. The success of the CBNRM
program in Namibia has been recognized through many awards, including the United Nations

Environmental Programm@Ilobal 500 Award (NACSO, 2008, p. 19).
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The CBNRM approach incorporates all three aspects of sustainable development. It
encourages economic development by promoting use of natural resources in a way that generates
income for conservancies, such as joinntges with tourism companies, or trophy hunting. It
encourages social development by providing jobs for members of local communities, especially
women. It also encourages environmental development by promoting sustainable use of all natural
resources sohat local communities can benefit from these resources for years to come. These
principles have already been applied to manage thatching grass and river reeds as a natural resource
in different conservancies, and could possibly be applied to manage tlmatitin of the reeds in
Mariental. More information on CBNRM in Namibia can be found in Appendix C.

Another option for managing a project utilizing reeds is to establish a Comrridadgd
Organization (CBO). A CBO is an organization that involves commmaentbers in the management
of an incomegenerating project. An example of a CBO is provided by a case study conducted by
Suich and Murphy (2002), which documents how the sale of crafts at the Mashi Craft Market in the

Caprivi region of Namibia is managautd how it benefits the crafters.

Case Study: Basketry in Caprivi

Some of the people who live in Caprivi supplement their income by selling handmade crafts.

The crafts that are practiced the most in this region are wood carving, almost exclusively by men
and basket weaving, clay pottery, and the construction of reed mats, done almost entirely by
women. This study focuses on the production of baskets by the women of Caprivi. These women

were taught to weave baskets by their mothers, in school, or throsigécial training program

[72)
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handmade goods of Caprivihe baskets are woven from tidakalani palm lyphaene petersiang
and were tralitionally used for storing graifNow the production of these baskets is becoming

increasingly more commercialized. Once plain and practical, the baskets are woven in intricate
designs with palms that have been dyed in different colors to make the product more pleasing to

consumers. The@dsing Foundation conducts quarterly trips to the region to buy the products and
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transports them for sale in Windhoek though Mud Hut Trading, a company supported by the

Foundation. For the harvesting of the palm, the Réssing Foundation anthtbgrated Rural

Development and Nature ConservatigfRDNC) have established conservancieMiryako, Old

Masokotwane and New Masokotwane a@dlambala. These conservancies are meant to serve as

common resources for all producers of products made from palms. Theymanaged by

Community Resources Monitors who train those harvesting the palm how to do so in a sustainable

manner. The Community Resource Monitors are often women who have been chosen by thejir local

communities for the task. As mentioned above, the maiadoicers of these baskets are women.

Women are often among the poorest in Namibian society, and the supplementary income offefed by

basketry is important. Many of the women crafters interviewed in this study took up baskating

for financial reasons. B | dzii K 2 NJ¥one svohdani Kegarsalling baskets in 1993 after she

divorced and was struggling to support her three children; anotstarted weaving and selling

baskets in 2000 to earn money for school fees she was ha¥ikgf F A Odzf G A S&a This]F @ Ay 3¢
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disadvantages of weaving. Traveling long distances to acquire palm or plants for dyes, physical

strain, and low returns on their products, and dependence on thesRg Foundation were all

mentioned as problems they experienced with weaving.

Managing a business that utilizes a natural resource is a separate challenge from managing

the natural resource itself. Presented in the next section is information on magagismatto-

medium enterprise.

2.4.2 Small and Medium Enterprises in Namibia

Many Small and Medium Enterprises (SMES) exist in Namibia (Dahl, 2002). John Dahl and

Grace Mohamed, iThe SME Sector in Namibéeport, say that the greatest opportunity for growth

in Namibia is seen in the SMEs, which can provide employment and reduce poverty levels (2002,

p.1). In midl990s it was estimated that 160,000 people (30% of the workforce) were in the labor
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force categorized under SMEs, which shows the importance sfségtor (2002p. 3). Many of the
SMEs are established by people that are unemployed and looking for altereativees ofncome.

There is no universal definitionofan SME 51 Kf | yR a2KFYSR adl GdSR
small businesses seems to be international headache where it is hard to capture the small
0dzaAySaasSa o¢AlGK Sp.26).The Sefiditigniudell Byytie Ministry of Trade And
Industry (MTI) is shown ifable3. In order for a business to beusidered an SME they musteet
those minimum requirementgDahl, 2002)Many private businesses in Namibia are too small to
produce a large enough annual turnover to be classified as a small business and therefore an

accurate total number of SMEs in Namilis unknown.

Table3: Minimum requirements for anSME by MTI@ahl, 2002, p.4)

Sector Number of Annual turnover Capital employed
Employees
Manufacturing Less than 10 N$1,000,000 N$500,000
All other businesses Less than 5 N$250000 N$100,000

Although there are numerous SMEs in Namibia, many experience common problems that
can lead to their failure. Wilfred Isak April describes various reasons why an SME may fail in the
report Critical Factors that Influence the Success arilirea of SMEs in Namibia in the Khomas
Region(2005).Lack of education and knowledge in managing a business can lead to business failures
because this lack of knowledge limits how much the business can expand andteagpinst larger
businessesThe maagement plays many roles, which include management of people, marketing,
research and development, financial management, sales, purchasing, and production. Each element
of management is important because these elements influence each other and if oaet daits,
then the business is at risk of failing.

Businesses owners also do not try to understand external influences that may affect their

0dzaAySaaQa adNBAGEE |yR O02YLISGAGSySaas adzOK | a
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businesses thatra expanding into Namibia (Dahl, 2002). With lack of knowledge of external forces,
poor business plans are developed, which limits the ability of a business to react to sudden changes
caused by external forces, such as a change in demand for products. lMamesses also lack
capital or financial support, as a lack of bookkeeping skills causes them to fail to maintain adequate
financial records, which are required by banks for shern loans. Another problem is the
established location of the businesshish can limit access to markets. Very little investigation is
done to determine if a specific site for a business will bring enough customers to make an adequate
profit. Many businesses choose to operate from private homes or find a vacant buildiraytadity
other considerations.

If a reeds business initiativés established in Mariental, it could begin asSME By
understandingthe typical weaknesses of SKIEh Namibia, potential problems of starting this
initiative can be identified and addressé@fore contributing to the failure of theeeds business

initiative.

2.5 Summary

In determining the best ways to manage the reeds in Mariental, we have discussed several
topics. These include the uses of the reeds and their importance to the community, nsildtai
development, the Namibian economy, and CBNRM and SMEs as a way to manage natural resources.
Research into these topics has provided a solid foundation for understanding how using the water
reeds for economic gain or other benefit may affect and imverahe lives of those living in

Mariental, while at the same time potentially help to reduce the risk of serious flooding.
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Chapter 3. Methodology
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be considered if a businegnitiative using the reeds as a raw material was to be started in the
Mariental area. In order to determine which reed uses could be the most appropriate for Mariental,
we investigated characteristics of the reeds, potential markets for the reeds,r@cksts of local
residents in Mariental in different reed uses. We developed recommendations for the initiation of a
reeds business initiativand the potential problems that may arise based on our findings from
interviews with stakeholders in Marientahd Windhoek. This chapter describe methods that

we used to accomplish these objectives in more detail.

3.1 Understanding the Mariental Situation

To better understand the history of Mariental, previous attempts to remove the reeds, and
who actually ownstte reeds, we talked to various experts in Windhoek and government officials and
local residents in Mariental. This information was important because it provided us with a better
understanding of the situation in Mariental and what needs to be considefeghvinvestigating a

potential reeds business initiative

3.1.1 Past Attempts to Remove Reeds

We conducted interviews with and attended several presentations by experts in various
topics related to our project. We attended a presentation by Dudley Biggs, a Détbbiate, who
was originally involved in water planning at the Department of Water Affairs and FOXEAWAF)
(See Appendix D for a detailed summary of this presentation). He has worked on the reeds problem
in Mariental and presented information about thdardap Dam, confirmed information from our
background research on the causes of the Mariental floods, and presented what is currently being
done to resolve the flooding issue. From this presentation we also learned about previous attempts

to remove the reds.
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While in Mariental, we contacted Piet Jansen, who has worked for the Ministry of
Agriculture Water and Forestry (MAWF) for the past 37 yeansl also grew up in Marientébee
Appendix E fothe interview protocol usedMr. Jansen conducts researoh the irrigations scheme
and the small livestock business in the southern regions of Narfbiaghe MAWF.From this
interview we learned more about the history of Mariental and the causes of flooding. He also
informed us of pastattempts to remove the eéeds. We also got more information about past
attempts to remove the reeds from Axab Skrywer, the Chief Administrator aMigental Urban
ConstituencyDevelopment Committee(MUCDC)(See Appendix E for interview protocoBn
irrigation farmer on the Hatap Scheme; the local chairman of the Namibia Agriculture UiN&J)

(See Appendix F for interview protocol for the farmers).

3.1.2 Ownership of the Reeds

We determined who owns the reeds in the Fish River, both near Mariental and in the
irrigation channels swounding the farms of the Hardap Irrigation Scheme. Through interviews, we
asked representatives of the Hardap RegioGouncil(HRC)MUCDGC the Mariental Municipality,
the NAUchairperson, and the local farmers, who actually own the different tracteeds. At the
HRC we spoke to Theresa Basson, Director of Plaanihg@evelopment Serviceat the Mariental
Municipality, we spoke to the Chief Executive Officer, Paul Nghiwilepo, and Domingo Matesu, the
Community LiaisorDfficer (See Appendix E for thiaterview protocol). This information was an
important step in determining which stakeholders (the residents of the informal settlements, the
farmers, and government officials) need to be considered when implementingusigess initiative

for harvestinghe reeds in Mariental.

3.2 Environmental Sustainability

In order to determine environmental sustainability, we first gathered more information on
what the reeds could be used for.viiasalso necessario determine the properties of the reeds in

Mariental becausehe characteristics of the reedbctate their usesWe investigatedhe location of
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the reedsto determinethe resources that will be necessary to harvest the reeds propefgalso
investigated the availability of reeds becaude tamount ofreeds available wildetermine the

sustainability of potentialises.

3.2.1 Characteristics of Reeds and Their Uses

Potential uses of the reeds depend on the reed characteristics. We interviewed the current
and former reed harvesters in Mariental (see Apper@iXor interview protocol) and asked them
what characteristics they looked for when harvesting the reeds, what the reeds were used for, what
is the growth rate of the reeds, and during which seasons they usually harvest.

Specifically, we contacted Phillip lyambo, a man who currently harvests the reeds and
makes and sells reed mats (Refer to Appendix G for the interview protocol). We drove to the Fish
River with Mr. lyambo and asked him to show us which reeds are the most ideal for making mats.
We determned the location of the good quality reeds, observed their characteristics, and
determined the general quantity of reeds available. As we drove near the Fish River, we also took
photographsand sample®f the reeds for later review.

While in Mariental we dtermined thelocation of the reeds in the river througtirect
observation. We observed the reeds at different points in thr@tical stretch of the Fish River
between the Hardap Dam and MarientalWe determined where the reeds were located by
observingfithe reeds were mostly in the middle of the channel or on the banks of the river. We also
observed how accessible the reeds were for the harvesters. This information helped us ithentify
resourcesand equipment that would be necessary to harvest thedee

To determine other uses of reeds that we had not previously considered, we contacted
Andreas Wienecke of the Habitat Research and Development C@gtRBC)an organization that
looks at using alternative building materials for sustainable housesefailed summary of this
presentationcan be found in Appendix CAndreas explained alternative uses for reeds, the benefits

of various uses, and what processes may be required to implement the various uses. When we
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visited Mariental, we spoke with indduals who were currently using the reeds, to find out how

they were using the reeds, and how they make their products.

3.2.2 Spraying of the Reeds

We spoke with a local farmer who was contracted to spray the reeds (See Appendix F for the
interview protocol). Weobtained his opinion on the reed growth, as well as information on the
chemical used to spray the reeds, and the methods and techniques being utilized. He provided us
with aerial photos that we observed to determine the overall impact of the spraying @mgrbwth
of the reeds. We conducted further research on the chemical by obtaining chemical specifications

from the manufacturer.

3.3 Economic Sustainability

To determine the market potential for different reed products, we contactetious
organizations, busesses,and specific peoplethat were potentially willing to purchasereed
products.By contacting such organizations and individuals, we were able to determine if markets for
reed products existln order to determinethe feasibility ofmaking products ot of the reeds, we
identified government agencies or other organizations that could potentially assist wideds

business initiativeind specific resources they could provide.

3.3.1 Market Potential

In order to determine the market potential for the reedsewtalked to government
representatives and various businesses in Mariental and in Windhoek. We contacted the
government representatives from thdRCMUCDC, anthe Mariental Muncipality (The interview
protocol used can be found in Appendix E). We ingliféhey knew of any individuals or businesses
that currently use the reeds in the Fish River, and where reed products were sold in the past. This
information was later used to contact businesses in Mariental and Windhoek to determine their past
and current involvement with the reeds, and their interest in purchasing the reed products in the

future.
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We also obtained information from business owners and individuals in Mariental that
currently are or were previously involved with making reed products to rddtee how well their
reed products sell and who they sell their products to (Refer to Appendix G for interview protocol).
We contacted the owner and employees of Mariental Hardware, a business that sells reed products
and reed bundles, and several residenf informal settlements, such as Phillipus lyambo, an
individual who currently produces reed mats (Refer to Appendix H for interview protocol). We
inquired if working with reeds had been successful for them. We used this information to help
determine whch uses are economically sustainable.

We also visited Kalahari Anib Lodge, which is located approximately 25 km east of Mariental,
to determine if they currently use reed products or would consider purchasing reeds in the future.
We interviewed the manaay of the lodge to determine if the lodge currently uses any reed products
in their facility as construction materials or décor to attract tourists (Refer to Appendix | for the
interview protocol). We also asked where they purchased the products and heyréteived the
reed products. Then, we asked if the lodge had a gift store and if they sold any reed products. We
also asked what products tourists are generally looking for (i.e. whether tourists would prefer
products with a traditional tribal style oproducts with no association with traditional African
culture).

We also investigated the tourism market outside of Mariental. We interviewed several
owners and managers of accommodations in Windhoek to determine if they currently purchase or
would be nterested in purchasing reed products for decoration or for sale if they had a gift shop
(The interview protocol used can be found in Appendix I). We also interviewed several owners of
craft shops in Windhoek to investigate if they currently sold or waldavilling to buy reed products
from Marientalto sell in their shops (The interview protocol used can be found in Appendix J). A list
of the people that we interviewed is shown rable4 below. We asked what products tourists
typically buy, what seasons they receive the most tourists, and if they thought tourists would be

interested in reed products. We also asked how the owners of craft shops obtain the products that
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they sell in their stores. Based on the information we gatidemwve determined the market potential

of various uses and what problems are associated with marketing reed products.

Table4: List of Interviewees in Windhoek for determining market potential

Market Potential Interviews in Windhoek

Accommodations Interviewee Craft Shops Interviewee

Kubata Lodge Owner w2 SQa . SSN{|Coowner

Kalahari Sands Hotel | Marketing Manager | Miracle Art and Craft | Owner
and Casino

Leading Lodges of Marketing Manager Nomad African Owner

Africa Elegance

Persion Bougain Villa | Manager Touba African Art Owner
Gallery

Roof of Africa Hotel Manager of Human Tsumkwe Craft Shop | Coowner
and Travel Centre Resources

Uzuri Guesthouse Owner Chou Chou Trading Ar Owner
and Craft Shop

Oshoto Arts and Crafty Manager

3.3.2 Potential Sources of Assistance

Different government agencies in Mariental have provided assistance in the past tagtart
businesses and communibased organizations. To determinghat kind of assistance these
agencies would be willing to provide ttag a business initiative dealing with reedsge interviewed
representativesfrom the HRC, MUCDGQGhe Mariental Municipalityand the Ministry of Gender
Equality and Child Welfare (MGECiWgfer to Appendix E for interview protocol). We asked their
opinions on the potential use of reeds by the Mariental community, how involved they would like to
be in starting a business initiative, and if they could provide assistance to the Mariental community
in order to start a business working with reeds. This assist@ould be providing capital for starp

expenses, resources such as transportation or tools, or training.
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3.3 Social Sustainability

In order for any reed use to be socially sustainable, stakeholders need to be interested in
participating and supporting sh a business, and willing to cooperate with each other when
managing the resource. The stakeholders include people who are currently involved ibased
businesses (such as harvesters, producers, and sellers), the residents who currently have no
assodition with the reeds but could benefit from using them, the local farmers who have resats
their property, and the local governmentFrom interviews with these stakeholders we also

identified problems that are typically associated with commuibiised pojects similar to this one.

3.3.1 Interest of the Government

As mentioned above, we interviewed officials of the local government organizations that
have jurisdiction over Mariental (Refer to Appendix E for the interview protocol). In addition to
determining te potential assistance the government organizations may be willing and able to
provide, we also asked the government officials about their opinion on using the reeds as an

economic opportunity and their contributions to past development projects.

3.3.2 Inter est of the Residents of Mariental

We interviewed local residents and owners of businesses in Mariental to begtermine
their overall interest in participating in a reeds business initiative andnierstand the problems
that the community may face wimestatting such a business initiativé/e interviewed workers from
various CommunitBased Organizations (CB@s)Mariental including the Tso Tso Stove Project,
the Mushroom Project, and the Paperworks Project (Refer to Appendix K for the intervievegjoto
We also spoke with two workers at Mariental Hardware (Refer to Appendix H for interview protocol)
and the owner of Oom Jeas Joinery (Refer to Appendix K for interview protocol). From all of the
representatives oCBOs antbusinesses interviewed, waduired about how their businesses were
started, any problems they had faced, and if they would be interested in venturing into a business

involving the production of reed products. Since CBOs work closely with people in the communities
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they are part of, v also got the opinion of the CBO workers on how successful they thoughta
business initiativén Mariental would be.

We also interviewed residents in the informal settlements of Mariental to determine their
interest in using the reeds or harvestitige reeds for indirect or direct profit (The questionnaire
usead can be found in Appendix Mye interviewed people in four informal settlementsoiikerhoek,
Takarania,Ombili, and Oshiwana PendukBased on the number of households, the largest
settlementwas Takarania, so eleven interviews were held there. Since the other settlements were
of similar size, five to seven interviews were held in each of those settlementgkébhoek, Ombili,
and Oshiwana Penduka). We conducted a total of thirty intervieviise informal settlements.

We began each interview by assessing what skills the intervieweaevbddng with their
hands to determine if they had any skills that they could apply to making reed products. In each
interview we also determined if the persomas aware of any uses for reeds and if they had any
experience in using reeds. If a person had a skill that could be applied to using reeds, then we asked
them more detailed questions. This information was used to determine the knowledge base of the
community regarding reed products. We also determined if they would be interested in harvesting
and producing reed products amdhere they thought the market potential was for reed products.
This helped us further determine # reeds business initiativevould be successful within the
community. Finally, we asked the residents if they had any suggestions or recommendations for

startingareedsbusiness.

3.3.3 Interest of the Hardap Irrigation Scheme Farmers

Some of the Hardap Irrigation Scheme farmers were also iet®ad since their properties
are located along the criticaltretch of the Fish River and reeds grow near or on their properties.
We interviewed the local chairman of thBAU which is an organization that represents the
commercial farmers of Namibia (Theterview protocol can be found in Appendix F). Wsoa
interviewed a local farmeon the irrigation scheme. From the interviews, we determined how the
members of the NAU feel about the extensive reed growth in the river and what they think should
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be dore, and how the reeds affect the agriculture business. We also determined how involved the
farmerswould like to be with aeeds business initiativand if they were willing to work with the
community, such as if they are willing to provide access todles through their private property.

By interviewing some of the stakeholders that are or could potentladyinvolved witha
reeds business initiativave determined if any reed harvesting and production would be alyci
sustainable in Marientallf any of the stakeholders would not be willing to cooperatith a
business, then conflict could arise in the future and must be addressed properly. From these
interviews, we tried to determine the possible social conflicts of implementingeals business
initiative in Mariental. We also assessed the interest of each stakeholder group in participating in

such abusiness

3.3.4 Mariental Feedback Session

After our preliminary data analysis, we travelled back to Mariental to present our
preliminary results to thevarious stakeholders that we had interviewed during our previous visit to
Mariental. Overall, there were 2@ttendees(mostly residents from the informal settlements of
Mariental) at the feedback session, including the Honorable Counaifothe MUCDCBarmachias
Namwandi In addition, there were also representatives from thMariental Municipality, the
MUCDCandthe MGECWOur presentation was falved by an organized discussitranslated by
YSYySGK a[ dz01eé¢ DIFIySox SYLX 2a@Bambid. GKS 5SaSNI

During the subsequent feedback session, the stakeholders were asked to provide their
suggestions about management of a potentietds business initiatiyaises of reeds, and marketing
of reed products. The participants were separated irticee groups, and each group conducted a
brainstorming session on each topic. The government officials in Mariental served as translators for
each group. The participants were instructed to present their ideas to the translator, who
subsequently wrote it dan on appropriate yellow, orange or green card, for ideas related to
management, uses of reeds, and marketing, respectively. After this session was finished, the three

groups came together, and grouped the colored cards into categories based on the opéralh
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of the participants. This allowed us to both reinforce the data collected previously, and gain some

new insight into these various issues (management, uses of reeds, and marketing).

3.4 Determine Sustainable Uses

We determined whichuses would be fasible in Marientaby examining the environmental,
economic, and social sustainability of each reed use. We determined the environmental
sustainability of reed uses by evaluating what products could potentially be made out of the reeds
based on their chacteristics. We investigated uses for reeds that had been sprayed with herbicide
and uses for unsprayed reeds. Any reed use that did not seem possible based on the physical
characteristics and available quantity of reeds was considered environmentallgtaimable for a
reeds business initiative

For a reed use to be considered economically sustainable there needs to be a constant
demand for that product. Based on our interviews, we determined what reed products had been
previously purchased, are beingrphased currently, and might be purchased in the future. Uses
that were purchased only in the past demonstrate a market which may or may not exist in the
future. Business owners that said they sell reed products currently and those would purchase these
products in the future demonstrate a potential consistent market. These uses were considered for
further analysis. Any reed use that had no market was considered to be not economically
sustainable.

We determined if a reed use was socially sustainabl@égtifying which reed products the
members of the community that we interviewed were interested in producing. We first identified
which reeds uses the community was aware of or had skill in producing. This was necessary because
if someone is unaware ofr@ed use then he or she cannot be interested in producing that product.
Therefore, we first identified which reed uses the community was most aware of and then looked at
how many people were interested in producing that product. If a relatively high numibpeople

were aware of or skilled in making a reed product and were interested in producing that reed
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product, then we considered that reed use to be socially sustainable. Any reed use that did not meet
these requirements could not be socially sustaieabfnalyzing the knowledge base of the residents
also allowed us to identify the potential training required for each use.

To compile a list of potential sustainable uses of reeds in Mariental, we considered all three
elements of sustainability. Basedh dhe reasons that reed uses did not meet one or more of the
defined sustainability criteria, we identified the associated problem and further investigated how

this problem could be solved by conducting a Reed Business Initiative SWOT Analysis.

3.5 Reed Business Initiative SWOT Analysis

To identify the feasibility of startingr@eds business initiativien Mariental, we conducted a
Strengths, Weaknesses, Opportunities, and Threats (SWOT) analysis by analyzing these factors with
regard to a potentiateeds bugess initiative The SWOT analysis is split into external and internal
factors. Internal factors include those that a business manager would be able to control, such as
hiring people, purchasing supplies, and providing storage for products. Extertmisfamclude
elements that are outside the control of the business manager, such as external funding, the
demand for certain products, or the cooperation of other organizations. Internal factors are then
split into two categories, strengths and weaknesséBe strengths of the business are elements that
can help the business (for example, people that have experience producing reed fences). The
weakness category identifies problems that could hurt the business, such as cooperation between
various ethnic gyups. A similar division is done for external factors, which are Opportunities and
Threats. Opportunities are factors that the business could take advantage of in order to negate a
weakness or increase the success of the business. Threats are probérosuh potentially cause
the business to fail in the long term.

Our analysis was based on the interviews conducted in Mariental and Windhoek. We
created various susategories for each SWOT category, such as management, marketing, social,

resources, anduture availability of the reeds. By reviewing the data collected from the interviews,
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we recorded the relevant information in the appropriate categories andcatbgories. Afterwards
the weaknesses of startingraeds business initiativerere reviewedand possible internal solutions
that a business manager could implement to negate the weaknese identified. If a weakness
could not be resolved internally, then we identified opportunities that could help negate the
weakness of the business. The @uatial threats that cannot be resolved need to be further
investigated in order to determine if eds business initiatives feasible in Mariental. The next

chapter presents the results and analysis of our data collection using these methods.
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Chapter 4. Results and Analysis

In this chapter we discuss and analyze the results of our research, which had the objectives
of understanding the situation involving the reeds in Mariental, determining the characteristics of
reeds and their future availability, idéfying potential markets for various reed products and
external sources of assistance, and assessing the interest of all the stakeholdeesds dusiness

initiative.

4.1 Past, Present and Future Status of the Reeds

In order to better understand the rek problem in Mariental we received information

regarding the past removal attempts and the ownership of the reeds.

4.1.1 Past Removal Attempts

According to Mr. Piet Jansen of MAWF, only a small amount of reeds were in the river in
1961, when the Hardap Dam wagiilb. Since then, the reeds have grown rapidly and he has
witnessed the riverbed rising from sedimentary deposits, which Dudley Biggs has also confirmed.
Mr. Jansen remembered wheane was able to ridea horseunder one of the local bridges that is
now ornly inches above the riverbed. According to Mr. Janghis rise in the riverbed can be
attributed to reed growth (for a summary of our interview with Mr. Jansen, see Appendix N).

During our interviews it waalso confirmed that the residents of Marientaant the reeds
to be removed from the riverbed, anithat there were attempts in the past to remove the reeds.
Most of these attempts have failed to control the reeds because the programs that were established
to remove the reeds did not continue for anterded period of time. In the 1990s a program was
established to remove the reeds by hiring local laborers. Both Piet JansagheahtAU Chairperson
said that the project failed because the participants were only focused on earning money and did
not focuson doing the job properly.

Mr. Jansen informed us of a later attempt to remove the reeds. Water was drained out of

pools that had formed in the riverbed where the reeds were in an attempt to dry them out. This
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failed because there were regions in theeriwhere deep gullies existed, and those were impossible

to completely drain. Also, after heavy rainfall these drainage ditches would fill up with water again.
Two additional attempts to remove the reeds in the past consisted of having cattle graze in

the reeds. Both Mr. Jansen and Axab Skrywer stated that a few years ago, two people were asked if

they could harvest the reeds for cattle fodder. This program was not successful in removing the

reeds completely because the reeds were not removed on a camtimibasisand also transport of

the reeds was an issud@his was because the people participating in this program had to travel 80

kilometers to get the reeds and during the rainy season the reeds were not needed for fodder. Piet

Jansen ana localfarmer on the Hardap Irrigation Scheme, informed us of a second attempt to use

the reeds for cattle fodder. They mentioned that in 1995 the government built fences around areas

that contained reeds and rented out these areas to livestock farmers so their catild graze on
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lost or injured due to various hazards in the riviegludingsink holesand cattle theft After each of

these projects using reeds foattle fodder ended, the reeds grew back. From these attempts, it can

be concluded that cattle grazing the reeds is not a sustainable method to remove the reeds.

For a summary of the information we received from Mr. Dudley Biggs, Mr. Piet Jansen and

Mr. Axab Skrywerthe NAU Chairpersoanda local farmersee Appendices E, O, and P, respectively.

4.1.2 Ownership of Reeds
Another concern for using the reeds for incomgeneration is the ownership of the reeds.
The reeds are located both in the Fish Rieerthe banks of the river, and in the irrigation channels
on the farms that border the Fish River. To confirm this we talked to farmers, DRFN Associates, and
representatives from several government agencies.

Paul Nghiwilepo, the CEO of the Mariental Mipedity, explained that portions of the Fish
WADBSNI NE 26ySR o0& RAFFSNBYyld 2NBIFIYyATFGA2yad ¢KE
outside of the town to the middle of the river, so the reeds in this section are owned by the
Municipality. The rasof the river is owned by the Ministry of Agriculture, Water and Forestry, since
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in general, any open spaces are owned by the central government. Along part of the river, some of
the irrigation farmers own the land up to the river. We also determined Hiitough the irrigation
OKIFyySta INB 2y GKS FTFENXSNBQ LINRLISNIe&> GKS OKI y)
central government. This fact was confirmed by Dudley Biggs. For a summary of the information we
obtained from Paul Nghiwilepo, efto Appendix N.

Thechairperson of the local Namibian Agricultural Union, stated that there are reeds growing
Ay GKS ANNRIILIGAZY OKFyySta 2y FFNYSNBRQ LINELISNIGe?2
reeds themselvesThelocal farmerthat we interviewedstated that reeds do grow on some areas of
her property. From our own observation, the reeds do grow in the drainage channels and in various
locations on the property of the farms.

Overall, the ownership of the reeds is divided among thredigs the Municipality, the
State, and the farmers. Therefore, the opinions of all of these stakeholders need to be taken into
account when initiating dusinesdo harvest the reeds. With a more thorough understanding of the
situation in Mariental with egards to the reeds, we next investigated the environmental

sustainability of aeeds business initiative

4.2 Environmental Sustainability

Environmental sustainability is an important aspect to consider when starting a business
utilizing a natural resousc  We determined environmental sustainability of using the reeds in
Mariental by determining the characteristics of the reeds and identifying factors that affect the

future availability of reeds.

4.2.1 Characteristics of the Reeds and their Uses

By observing tb reeds in the Fish River, we identified two species of reeds in Mariental. The
Phragmites australiare shorter, thinner reeds, which have flowers on top of the shoots. The other
species is tallethicker,and strongerthan Phragmites australisand typcally does not have flowers

(seeFigure5). ThePhragmites australiare located extensively in the river along the critical stretch
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from the Hadap Damto Mariental During the rainy season, these reeds could be difficult tessc

if water is flowing. Throughout most of the year the majority of the riverbed is dry, with pools of
water in various locations. There are a few bridges that cross the Fish River in the critical stretch that
could help to provide access to the reedsit lmost of the shoreline borders farm property. The
second species is located in patches throughout the river as well as in the irrigation channels

surrounding the irrigation farms. These reeds in the irrigation channels would not be accessible
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possible candidates for this second spsatan be seen in Section 2.1.

Figureb: Two species of reeds in the Fish Rivehragmites austrés (left), unidentified reed species that is
taller and thicker (right).

To learn more about how the characteristics of the reeds affect how they can be used, we
contacted Phillipus lyambo, a resident of the informal settlements who constructs reed orats f
sale, and other current and past reed harvesters in Mariental. They told us what reed characteristics
they look for when harvesting as well as effects of the herbicide on the reeds that they have
observed. We also learned what they make out of the see@dthe Fish River, when they harvest,
and how quickly the reedgrow back

In order to make mats and fences, Phillipus said that he harvests the majority of his reeds from
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thicker reeds, are currently located (Sddégure6). Because the reeds have been sprayed with
herbicide, large areas of the reeds in the Fish River are now dead above the grourkig{Be&).
Sometimes when the helicopter sprays the reeds it will miss patches in the middle of the river and
good reeds will remain available to harvest. Other harvesters informed us that they harvest the
reeds from the banks and the middle of the Fish Rwkere some of the reeds remain in water.
Based on our observations and the information we received from current reed harvesters, it is
difficult to find strong and large reeds, such as those that are suitable for mats, along the Fish River.
Most of thesereeds are located in the irrigation channelBherefore, we were unable to conduct a
comprehensive survey of all harvesting locations and determine the condition of the reeds in these
locations near Mariental. Further research is needed to quantify tmeunt of the good quality

reeds in thecritical stretch and in the area south of Mariental

Figure6: Phillipus lyambo harvesting thanidentified taller andthicker reeds near the irrigation farms
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