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Summary

This thesis analyzes how adaptation to climate abéiiy and change is built
endogenously by local resource users, and exoggndwysa cooperation of an
international donor and a community-based orgalozal he research is exemplified
by a case study in the northern central regionNamibia. The research area is
characterized by mean annual rainfall of 450mmh0% inter-annual variability.
Climate change projections predict a further insee@n extreme rainfall events.
Livelihoods in the remote village are largely ssbsince-based agro-silvo-pastoralism
with marginal market involvement. The concepts afal knowledge, vulnerability,
adaptive capacity, and adaptation and developnrenised to theoretically frame the
analysis. Empirical data was collected through s&mictured interviews on local,
regional and national scale. Additional means dfadgathering were participant
observation and participatory community workshops.

When analyzing endogenous adaptation practicadatawas identified as the main
determinant of agricultural and livestock produityivn the area. Moderate rainfall is
most favorable for local agro-silvo-pastoralists.addition, the community is highly
exposed to non-climatic stressors, in particularaasing population density. The
local population perceived an earlier onset ofrthiey season, and an increase in total
precipitation over the past two decades. Climatimords confirm this pattern. The
crop and livestock species used are highly adajptedid conditions, but can buffer
extremely low or high rainfall only to certain degr A fundamental adaptation
strategy is spreading risks to different liveliheotocal ‘safety nets’ are furthermore
composed of strong social cohesion within the comtgu and extended family
networks beyond the village borders. Given the demjnterplay of climatic and
non-climatic stressors in the area, vulnerabiligsviound to be ambiguous. There is
considerable local knowledge on coping strategres sk spreading mechanisms,
however, climate change combined with non-climadicessors can potentially
devalue a part of it.

Exogenous adaptation in the research area is ingoiegd via OIKE, a community-
based organization. OIKE drafted the project prapohereas the donor agency
guided the writing process and included their cptua ideas on adaptation. The
adaptation project focuses on technological, imstihal, and educational aspects.
Given the high climate variability in the area,ist extremely difficult to separate
adaptation from development. OIKE perceives anyebtigment initiative — whether
related to climate change or not — as contributtngeducing the vulnerability of the
local community. The piloting of some of the adaiptatechnologies in the project is
considered limited in scope, because it does nagider how these technologies can
be adopted and afforded by the local communityhédost-project phase.

A number of synergies and tensions were identifimdween endogenous and
exogenous adaptation. Whereas some aspects ofdjeetuild on local knowledge
and practices, the integration is marginal in athém particular the tight time frame
of the project intervention was found to mismatdthvocal realities. This case study
furthermore exemplifies the difficulties of transhg global policies into local
practices, and local needs and concerns into glpidcies. Community-based
organizations were found to have major potentiadibas boundary organizations that
mediate between these spheres. Concerning the ptorafe adaptation, it is
recommended to increasingly consider the complésrpray of climatic and non-
climatic stressors.
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1. Introduction

1.1.Research problem

Climate change is expected to have disproportionegative effects on the rural poor
in developing countries (Ludwig, van Scheltingaakt 2007). The African continent

is one of the biogeographical regions most vulrlerab the impacts of climate

change (IPCC, 2007).

In Namibia, climate change is expected to exacerlta¢ already harsh climatic
conditions that farmers and herders face. Sincewdture and animal husbandry in
Namibia are characterized by a high exposure andddaptive capacity, they are
among the country’s most vulnerable sectors. Irotol avoid economic deterioration
and foster human development, climate change aaapia indispensable, especially
to ensure the continuous provision of livelihoofisfN\amibia’s rural population in the
communal areas (Ministry of Environment and Tourist@02; Reid, Sahlen et al.,
2008).

Given that the impacts of climate change differatjse between specific localities,
adaptation needs to be thoroughly tailored to |l@alditions (Adger, Arnell et al.,
2005). However, adapting to climate change doesme#n to start from zero: over
the millennia, human societies worldwide have depetl diverse and sophisticated
strategies for adapting their cultural systems limatic variability. Thus, human
cultural systems are not only a key element ofcesgs adaptation pathways, but as
such mechanisms of adaptation to their natural renment (Roncoli, 2006).
Therefore, local knowledge on how to deal with @i variability is the baseline for
future adaptation practices. This accounts espgdat rural settings, which are
largely subsistence-based and have little acceskntowledge, resources and
technology — such as the northern central regibi@Rs) of Namibia.

The first research gap encountered is the lack-afepth analytical accounts of the
existing local knowledge and strategies to adaplitoate variability. This includes
aspects such as the history of adaptation, howtatiap is embedded in local culture,
coping mechanisms, and institutional arrangemdddseline data is also missing on
vulnerability and adaptive capacity of local comntieis in Namibia. At present, these
concepts have only been described in rather breagistand not community-specific.
Measuring adaptive capacity is very complex, beeatiss latent and prospective
(Lemos, Boyd et al., 2007). When assessing vulrléyast local scale, it is crucial to
follow a holistic approach instead of limiting stsers to climate change and
variability (O'Brien, Leichenko et al., 2004). Thumultiple stressors such as
economic and social developments also have to kentanto account in such
assessments. Understanding the interplay of meltipiressors in relation to
vulnerability and adaptive capacity could greathgrease the effectiveness of the
adaptation projects and programs, as it is basdimmvledge for any adaptation
approach to build on. Furthermore, local knowledggch has been scientifically
quantified, is more likely to be taken into accoumyt policy-makers (Button and
Peterson, 2009). Human-induced climate change paddiional challenges to local
knowledge systems (Orlove, 2005). Therefore, aargsd aspect of adaptive capacity
is to assess how appropriate local knowledge willbder the given climate change
scenarios.



While adaptation needs to be adjusted to local itiond, it has to be kept in mind
that it does not operate independently from theatbeo political environment of

regional, national and international agendas (Adgenell et al., 2005). Adaptation

policies and programs set the framework for adaptaprojects on the ground.
Another highly influential factor in adaptation ithe way that development
practitioners reflect, plan and apply it. An inha@rénk between climate change and
development is now widely recognized by the academommunity (Boyd, Osbahr et
al., 2008). But even though climate change is asckedged as an additional
challenge to rural development, adaptation coninioebe widely unrecognized in
development programs and projects in many Africanntries (Orindi and Murray,

2005). The discussion of mainstreaming adaptatitm development determines the
degree to which adaptation is perceived as a retefaator in development projects
and pathways (Hug, Reid et al., 2006 ). While tleessity of mainstreaming
adaptation into development projects is widely askedged by scholars, the
guestion of the how to ‘develop adaptation’ and Howadapt development’ remains
unclear in many aspects (Hug, Reid et al., 2000ydB Osbahr et al., 2008). Even
though it is indispensable to integrate adaptatioto many aspects of rural
development, the two concepts are not necessatijydongruent.

A major research gap is the rudimentary knowledgehow adaptation in rural
communities is practiced by development intervergiqopposed to endogenous
adaptation). Since there is little experience widlaptation projects, there is a need to
specify the novel challenges that adaptation addsral development. This includes
the need to analyze the interrelationship — andrl@we— of adaptation and
development. In addition, there is little experermmn how specific vulnerabilities
(such as the interplay of climatic and non-climagicessors) are incorporated on a
project level. The role of local knowledge and actas well as structural support is
crucial, however, the understanding of how thatksan practice is limited (Lemos,
Boyd et al., 2007).

1.1.1. Research objective

The goal of this thesis is to analyze how adapt&pacity is built by agro-silvo-
pastoralists in northern central Namibia, and hoogenous practices interact with
intervention projects on adaptation.

The first objective is to analyze the vulnerabilityd adaptive capacity of agro-silvo-
pastoralists by enhancing the understanding of tb&ping strategies in regard to
climatic variability. By applying ethnographic angarticipatory approaches,

vulnerability is mapped and described via indicat®ased on this characterization of
vulnerability, adaptive capacity is critically assed.

Furthermore, this research aims to critically analjfow adaptation is practiced by a
development intervention. This is done by improvimglerstanding of how a specific
community-based project in Namibia builds adaptepacity, and in which aspects
this differs from conventional rural developmentpegaches. By elaborating
distinctions between adaptation and rural develogma clearer picture of what
additional challenges adaptation has to incorpdmbe effective shall be generated.



On a broader scale, this research seeks to shetdigthe actual needs that rural
communities face to be able to adapt to climatengba and thereby contribute
knowledge to enhance the adaptive capacity of mmamunities in Namibia.

1.1.2. Research questions
Research question one: adaptation as an endogenmastice

Because there is a limited body of empirical knalgke on the local implication of
climate variability and change, the first part loistresearch investigates the following
guestion:

What is the vulnerability and adaptive capacity of the residents of the research area
to climate variability and change?

This research question includes a delineation efigks and the level of exposure the
local population faces. Furthermore, the reseadchesses what the local perceptions
of climate variability and change are, and how iinBbnal arrangements and
practices on land and water use manage scarce gouwts fluctuating climatic
conditions. To answer the research question frdomoader perspective, it is analyzed
how livelihoods in the research area have developetbrically in relation to
changing environmental and socio-political condiioA key aspect of this research
question is what local knowledge on adaptationlitaatic variability the residents of
the research area have. This includes a delineatforthe techniques, coping
mechanisms and institutional arrangements whicke Hmen developed to adapt to
climatic variability. Combining these aspects, ligls be answered what the adaptive
capacity of the local the local population to clim&ariability and change is.

Research question two: adaptation as an interventio

Since there is little experience with adaptatiowjguts, the second part of this
research is guided by the following question:

How is climate change adaptation practiced by a devel opment intervention?

To answer this question, it shall be investigated the conceptual agendas of the
donor organization are integrated with the ideathefcommunity-based organization
that implements the project on the ground. Thus thsearch question seeks to
delineate the ‘translation’ process of adaptatiggenalas into practice. To put
adaptation in a broader development context,thiés elaborated which aspects of the
intervention project in the research area relatecifipally to climate change
adaptation. These aspects are connected to answethk intervention project in the
area contributes to building adaptive capacitylimate variability and change. The
final part of this research seeks to combine the eading research questions and
delineate how endogenous and exogenous adaptatemadt on local scale, and how
this contributes to overall adaptive capacity i@ tommunity.

1.2. Namibia — a historical introduction

This section presents an outline of the main evants developments of the more
recent Namibian history. The major events in thiwet period were German
colonization (1884-1915), South African rule (191980) and the country’s



independence in 1990. Historical patterns are etded in the context of present-day
practices of land and resource use — in partiéaldre NCRs of the country.

1.2.1. Colonial history

The first parts of the present area of Namibia wamaexed in 1884 — and called
German South West Africa. German colonialists fagteong armed resistance by the
local population — especially in the areas popdlddy the Ovambo people (see
Chapterl.3). Thus, the colonialists were de facto nevesantrol of all the land they
occupied. The colonial regime arbitrarily orderaegipdssession and redistribution of
land. Through the denial of access to land, martivend&amibians were forced into
wage labor, which was needed by the white settderspecially in the agriculture and
mining sectors. The resistance against the colompgdressors culminated in the
Herero and Nama revolt from 1904-1907. The failofgthe revolt resulted in a
genocide of unimaginable dimensions: the Germanontalists murdered
approximately 75,000 individuals - 80% of the Hereand 50% of the Nama
population (Newsham, 2007). The outbreak of WorldrWterminated the German
rule in Namibia. After the German capitulation i®1b5, Namibia became a
protectorate of Great Britain, but soon after, lteague of Nations gave South Africa
the mandate to rule over the country. Even thouglitfS Africa was not allowed to
annex Namibia, the government policies continueslygiematically favor the interest
of white settlers. The majority of the native Naraibpopulation was excluded from
political processes. The systematic political oppi@n and segregation established by
German colonialists was largely adopted by Souttican rulers (Newsham, 2007).
Therefore, it is no surprise that the struggle agfaihe occupying forces continued
under South African rule.

Since access to and control over land were keynazop principles of both German
and South African colonial regimes, it is crucialunderstand the private-communal
land tenure division in Namibia (Newsham, 2007)s&hon the proposition of the
Odendaal Commission in 1964, the South African thead regime started to
established so-called homelands. The extent ohtimelands is shown in Figure 1.
While the total area of the homelands was a largpgstion of the country’s surface
area, it has to be kept in mind that much of timel lvas desert or semi-arid land with
little commercial or strategic value to the coldmeagime (Newsham, 2007). Even
though the regime formally acknowledged the seifegning of homelands, the local
population was prohibited to leave the area. Thius,establishment of homelands
was nothing but another endeavor to institutiomakacial segregation. What the
apartheid regime had established as homelands lkeecammunal land as the country
gained independence. Communal land means that ithamindividual ownership of
land (with few exceptions). This land is manageddayl communities and traditional
authorities. Today, approximately 40% of Namibiargea is communal land. Private
land amounts 44% of the surface area and is mas#g for commercial farming and
animal husbandry (FAO, 2010). The largest sharprivate land is still owned by
white farmers. Given the historical inequalitieslamd distribution and access, the
redistribution of land is one of the most urgerdand delicate — political issues since
independence. While the government has continudaesy trying to solve the issue —
including the issuing of several land reform acthe-progress has been very limited
so far (Newsham, 2007).



Fueled by the first wave of independence in thecAfr subcontinent, the South West
African People’s Organization (SWAPO) was formedNmibian migrant workers
in the Cape Town area in the 1950s. Even though B@W/vas not the only Namibian
organization active in the liberation strugglewias arguably the most important
driving force in the struggle. SWAPO successfulingd international support for
the independence of Namibia. The United Nation® S8oviet Union and the
Organization of African Unity became SWAPQO’s maipossors. SWAPO also
initiated an exile movement: many Namibians werd sdroad to study. As a result,
many of today’s elite of the country got their edtign in exile (Newsham, 2007).

Even though SWAPO continued to gain independenceugfn pressurizing the
colonial government via the international communitiyey also initiated armed
resistance. The first exchange of blows with th@t®african Defense Force took
place in Omugulugwombashe — located in the Nortl©ofusati region — in 1966.
After Angola’s independence in 1975, SWAPO incneglsi operated from military
camps across the border. When the Internationatt@buJustice had declared the rule
of South Africa over Namibia unlawful in 1971, tpeessure on South Africa rose.
However, in addition to the external pressure, aseasus grew among the South
African rulers that the costs of holding Namibiargvsimply too high, and did not
outweigh the benefits. Nonetheless, it was notl liB8 that the South African
government agreed to negotiate with SWAPO under ahspices of the United
Nations.
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1.2.2. Independence and present-day Namibia

Independence was declared on 21 May 1990 — theMNdopjbia was the last African
country to gain independence. SWAPO won the 1988tiehs with a majority of
57%. Due to its central role in the liberation gtgle, SWAPO continued to enjoy
great popularity throughout the country and hasnb#ee ruling party since
independence. In the NCRs, SWAPO is traditionadigy\strong. In the research area,
(Otamanzi constituency), the party gained more t®&% in the 2009 presidential
elections Electoral Commission of Namihi2009).

According to the latest demographic data, Namibppulation slightly exceeds two
million. The mean population density is 2.5 peqgpée km2. The expected population
growth rate is expected to amount 1.3% per annuth,tive strongest increase in the
NCRs (United Nations Statistics Division, 2009).rFie largest part of the

population, the economy is subsistence-based: tharetwo thirds of Namibians rely

on animal husbandry or rain-fed subsistence crapaga livelihood.

Based on the Atlas method, Namibia’s 2008 GrossoNak Income (GNI) per capita
amounted US$ 4200. For the same year, the GNIaggtag purchasing power parity
(PPP) amounted US$ 6270. Namibia is considereddalenincome country (MID)
(World Bank, 2009). Even though it is one of thesmstable nations in Southern
Africa, Namibia is also one of the countries witke thighest inequity worldwide.
Between different regions and ethnic groups, theee huge disparities of human
development, including life expectancy, educatiand income levine, 2007). A
background paper to the 2007/2008 Human Developnieyort speaks of a
downward trend in human development, even thoughpir capita income keeps
increasing. The main reason for a decreased life@ancy is the increasing death
toll of the HIV/AIDS epidemic. The estimation fdrd percentage of the population to
be infected with HIV/AIDS exceeds 20%ef{ine, 2007). The life expectancy since
1990 has decreased by more than ten years (C8uitreu of Statistics, 2001).

Nonetheless, it has to be stated that considemtiieevements have been made in
Namibia’s recent history. In 2000, 82% of the cteld between six and 15 years
attended school (slightly more girls than boys}etacy rate of citizens above 15
years of age amounted 81% in the same year. TheaC8ureau of Statistics (2001)
estimated that 87% of households had access ta deaking water in 2000. The
controversy of de jure and de fact access to drmkvater will be discussed in
Chapter3.4.3.

1.3. Northern central regions

1.3.1. General introduction

Namibia’'s NCRs constitute four regions: Ohangwef@musati, Oshana and
Oshikoto — often referred to as the ‘four Os’. lamg aspects, the NCRs differ greatly
from the rest of Namibia. While the NCRs constit@®6 of the country’s surface
area, they are home to approximately 43% of thenttgis population (Central
Bureau of Statistics, 2001). The population in H@Rs is expected to approach one
million by 2015. In 1951, the population in the NE€Bmounted to merely 200,000
people. Today, the NCRs are Namibia’s most dengepulated areas. In Omusati
region, population density amounts twelve peoplekpe® — almost five times higher



than the national average. Even though the NCRstanagly characterized by the

agro-silvo-pastoral subsistence practices up t® dhaily, the percentage of the urban
population is continuously growing. Trade is theirmsource of income for urban

dwellers in the NCRs (Mendelsohn, el Obeid etz241Q0).

Biogeographically, the NCRs are mainly influenceg the Cuvelai Basin, an
ephemeral river system bringing runoff rainwatesnir Angola during the rainy
season. The Cuvelai Basin drains in the EtoshairiPtre South of the NCRs. There
are six main landscape types in the NCRs: WestainEastern Kalahari woodlands,
Cuvelai, Karstfeld, mopane shrublands, and saltspand surrounding plains
(Mendelsohn, el Obeid et al., 2000).

The quality of groundwater in large parts of the R&Cis extremely poor and of
limited use for human purposes — especially dudighh groundwater salinity. In

many areas, total dissolved solids amounts to rnttwae 5000 milligrams per liter,

whereas 2600 milligrams per liter are considerednfaximum concentration suitable
for human consumption. Approximately half of theaof the NCRs has medium to
high soil salinity. The potential for crop cultivat is high in the northwestern part of
the NCRs, but low to very low in most other pattiwestock densities are highest in
the central and northeastern part of the NCRs. ABB%o of cattle, 43% of goats and
70% of donkeys in Namibia are found in the NCRs riifedsohn, el Obeid et al.,
2000).

Plant diversity is between medium and very low iostrparts of the NCRs. High and
very high plant diversity is only found in the nostest and southeast of the NCRs.
The populations of large mammals concentrate irstietd\ational Park, which was
established as a game reserve by the German doftegiane in 1907. Inhabitants
have been banned from the National Park ever sis@stablishment. The solid iron
fence of the park erected in the 1960s also impedgsation of large mammals. The
combination of hunting and human population presduas drastically diminished
wildlife stocks outside of the park’s borders. Te@ncentrations of large wildlife
beyond the park’s fence are very low — on averags than 0.1 animals per kmz.
Nonetheless, animal sightings outside of the pabksler — including elephants and
lions — occur regularly (Mendelsohn, el Obeid et2000).

The direct interference of the colonial regimes ethbunder German and South
African rule — in the NCRs was comparatively lovechuse the military forces were
limited, and the natives were relatively well-orgaad and well-armed. Residents of
the NCRs had profited economically from trade wisbuth Africa. On top of this,
they had been exposed to education through theusrnissionaries that had been
established in the NCRs before the arrival of tleen@ans. Given the limited military
forces to control the NCRs, German rulers establish so-called police zone —
officially to protect white settlers from the logabpulation. The South African regime
took over the concept of this police zone (Newsh2087). In 1967, the NCRs were
declared a homeland by the name of ‘OvambolandthhMvithis homeland, there were
comparatively few white settlers occupying agriotdt areas. Etosha National Park
lies within the NCRs, however, it was never parthef homeland or communal areas.
Until today, Etosha National Park is administergdi®e national government, not by
regional authorities.
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Figure 2: Administrative division of Namibia and location of the northern
central regions (Mendelsohn, el Obeid et al., 2000)

(The research area is tagged with a red star.)

About 95% of the population in the NCRs belongshi® Ovambo people. Ovambos
constitute approximately half of Namibia's popubatj and are by far the largest of
the country’s eleven main ethnic groups. The lagguspoken by Ovambos is called
Oshiwambo. The 2001 Population and Housing Cerdrrgtified 48% of Namibians

to be native Oshiwambo speakers (Central Buredtaifstics, 2001). There are nine
different Oshiwambo dialects, the main one beingi@onga. The population in the
study area is almost exclusively composed of Ovanbwst of them belonging to
the Kwambi tribe (Mendelsohn, el Obeid et al., 2000

The livelihood of Ovambos has been described as-sityo-pastoral (Kreike, 1995).
Up to this day, a large part of Namibia’s Ovamb@udation — especially those living
in the NCRs — practice a form of this livelihoodn An-depth analysis of Ovambo
livelihoods is presented in Chaptgr6. Today, most Ovambos have converted to
Christianity, in particular to Lutheran churchemish Lutheran missionaries arrived
in the NCRs as early as 1870. Today's Ovambo ptipulas concentrated in
Namibia’'s NCRs and Southern Angola (Kreike, 200®here are huge Ovambo
populations in larger cities of the country. Ovamlaoe estimated to have migrated to
the NCRs about 400 years ago. They belong to tigedathnic group of the Bantus
and are expected to be descendents of a group Wwhttloriginally occupied areas in
Nigeria (Kreike, 2004). Even though the establishirad colonial states in Namibia
and Angola impeded movements across the bordesspitéictice remained common.
Two drastic examples shall illustrate the borderssing activities: firstly, in 1926,
approximately 40,000 Ovambos fled from Angola tariitdan Ovamboland to escape
Portuguese rule. And secondly, during the 1929 311famine, large numbers of
Ovambos fled to Angola (Mendelsohn, el Obeid et24100).

Even in pre-colonial times, Ovambos have been tefdoto be involved in trade,
especially with iron and copper items, salt, angaks. Contract labor was introduced
by German colonialists and become fairly commoneurfslouth African rule. The
main unit of the Ovambo livelihood system is theusehold. Traditional Ovambo
households consist of a fenced agglomeration of huand are called homesteads
(Kreike, 2004). Ovambo culture was not influence@ tdegree by the colonial regime
as experienced by other ethnic groups in the cguetg. the Herero or Damara.
However, the colonial state did severely limit thebility of Ovambos in the NCRs,



e.g. by impeding transhumance in 1960 (Kreike, 2004ese factors influence land
and resource use up to this day (Newsham, 200t@rebtingly, colonial regimes in
Namibia did not necessarily undermine the powetraditional Ovambo leaders in
the NCRs. In fact, there are cases where coloagihmes granted traditional leaders
power over natural resources which they did noehasforehand — such as water and
grazing land (Werner, 2009). Post-colonial transf@tions in the Ovambo society
include the phenomenon of male migrant labor arahgimg patterns in agricultural
systems. This has caused an increase in the pageeof female household heads
(Schéfer, 2002). Even though there is a clear asgeof engagement in commercial
activities, the more remote areas are only marlyinatiuded in this process so far
(Mendelsohn, el Obeid et al., 2000).

1.4. Namibia’s climate

1.4.1. Current state

Namibia is located on Tropic of Capricorn. Its dita is furthermore influenced by
the Benguela current, which cools the coastal zufnihe country. During summer,
the Inter-tropical Convergence Zone (ITCZ) bringsisture to the north-eastern part
of the country. Namibia harbors five climatic zonkeswever, more than 90% of the
country’s total surface area is within the semdasdrid, or desert zone (Ministry of
Agriculture, 1995). The fractions of the given diite zones in proportion to the
land’s total surface area are as follows: Semi:@T1d6; arid: 33%; desert: 22%; semi-
humid and sub-tropical (8%) (Ministry of Agricuiy 1995).

Mean annual rainfall amounts 272mm, but varies lgigh different parts of the
country: While the southwest receives a yearly ayer of 25mm, the average
precipitation in the northeast amounts 700mm (dger€é 3). In most parts of the
country, more than 90% of the rainfall occurs imsuwer (November to April), often
in the form of showers and thunderstorms. Onl\na gouth-western part of Namibia,
most precipitation occurs in winter. As shown igutie 3, the inter-annual variability
of rainfall (expressing the standard deviation gereentage of the mean) ranges from
25% in the northeast to more than 80% in the soeshvMinistry of Environment
and Tourism, 2002). This high variation in rainfathuses consecutive years of
drought to be a common phenomenon (Shanyenganagchigret al., 2002). EI-Nifio
Southern Oscillation (ENSO) influences both tempeea and precipitation in
Namibia. During ENSO events, summers are extrerdgtyand warm (Ministry of
Environment and Tourism, 2002). In the Namib Desettich stretches from the
coast of Angola through Namibia to South Africaasial fog is an important source
of water. In this area, fog precipitation is fimmés higher than that of rain. Moreover,
fog precipitation is less subject to fluctuationedathus more predictable
(Shanyengana, Henschel et al., 2002).

In the coastal areas, mean temperatures througheuyear range from 10-22°C.
Temperature extremes are rare because of the maiifluence. In the inland areas,
temperatures range from 13-37°C in summer and fEe&°C in winter. On the
Central Plateau and in the Kalahari, there are Higlhal temperature ranges of more
than 30°C in summer and less than 10°C in winteghldolar radiation, low humidity
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Figure 3: Mean annual rainfall and mean annual rairfall variability in Namibia ( Namibia Meteorological Service 2009)
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and high temperatures cause a very high evaporaG@omupled with the virtual
absence of surface water, low and highly variabkecipitation, water is a scarce
resource in Namibia (Ministry of Environment andufism, 2002). In terms of
climatic conditions, Namibia is a country of extresnwithout taking climate change
projections into account, Namibia is consideredrtiust arid country in sub-Saharan
Africa (Ministry of Environment and Tourism, 20@2gidler and Chunga, 2007).

Microclimate of the study area — northern centrakgions

Ondangwa seasonal precipitation 1916/7 - 2008/9

Precipitation (mm)
(&)
o
o

Figure 4: Ondangwa seasonal precipitation 1916/72008/9

(Due to considerable data gaps, the given primatg @as complemented with data
from Oniipa weather station and Onkani Agricultugatension Office.)

Average rainfall in the NCRs is highest in the eastpart (up to 550 - 600mm per
year) and decreases toward the West and Southfugsb 250 - 300mm per year).
On average, January is the month with the highestiptation and the rainy season
lasts from November to April. However, the varidiilof precipitation in terms of
time, space and quantity is large. The variabibtythe annual amount of rainfall in
the NCRs ranges from 30% in parts of the Etoshat®&0% in the West (see Figure
3) (Mendelsohn, el Obeid et al., 2000).

Average daily temperatures in the NCRs reach thledst value of 25°C in November
and December and the lowest value of 17°C in Junte Jally. The average daily
temperatures are relatively low due to the sharmpptrature drops at night —
especially in winter. Average maximum temperatuesgh 30 - 35°C in summer and
average minimum temperatures are 7 - 8°C in wiritemperatures close to 0°C are
usually limited to a few days per year. In the NCBsnual evaporation amounts
approximately 2500mm per year — which exceeds tieuat of rainfall by five to six
times. High temperatures, high solar radiationprgirwinds and scarce vegetation
cover contribute to this phenomenon (Mendelsoh@bedid et al., 2000).
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Microclimate of the study area — Onkani

As precipitation data for Onkani’'s Agricultural Exision Office is only available

from 1997/98 onwards, data from the closest weadtaion (located in Ondangwa,

approximately 60km from Onkani) is used as a prakgwever, even the data from

Ondangwa has severe gaps, especially throughouO@es and 1990s. Therefore, the
data had to be complemented with records from thep® weather station (circa

10km from Ondangwa) and Onkani Agricultural ExtensDffice.

Long-term precipitation records from 1916/17 to 20® show a slight but clear

downwards trend (see Figure 4). When analyzingrtean annual record per decade
for the period of 1919 - 1928 to 1999 - 2008, tlevawards trend is even slightly

sharper. The average seasonal rainfall for thengivee period amounts 454mm, with

an inter-annual variability around 50%.

Onkani seasonal precipitation 1997/8 - 2008/9

Precipitation (mm)

Figure 5: Onkani seasonal precipitation 1997/8 - Zi8/9

When looking at the past eleven seasons in OnKamiprecipitation records show a
clear trend of increasing rainfall between 199A3808/09 (see Figure 5). The mean
value per season for the given time period amo8®2snm. However, given the short
time frame of the data from Onkani, no definitivatement on local precipitation
trends can be made. Moreover, the reliability & tlata is precarious. Based on the
given data from Onkani, approximately 60% of th&altgrecipitation in Onkani
occurred in January and February, and 85% from mbeeto March.

1.4.2. Climate change projections

While different climate models are relatively pstent on the warming trend of the
African continent, there are considerably highecartainties in rainfall prediction
(Boko, Niang et al., 2007). Even though differertdals do not agree on a clear trend
in the predicted amount of precipitation, ther@isonsensus that rainfall variability
will increase (Ministry of Environment and Touris2()02). This accounts especially
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for the inland areas. When rainfall occurs, it i®dicted to come in such great
intensity that it will lead to erosion and floodifigeid, Sahlen et al., 2008).

Between 1950 and 2000, an annual temperature sereéd 0.023°C has been
recorded. Under IPCC’s A1 Scenario, temperaturetherCentral Plateau in 2100 are
predicted to be 4.5-6.0°C above the mean valug¢keof961-1990 period. Under the
Bl scenario, the predicted temperature increasetbfer Central Plateau in 2100
amounts 2.0-3.0°C (Ministry of Environment and Tisaor, 2002). The predicted
temperature increase will cause a rise in evamoratf approximately 5% per degree
of warming. Thus, even if precipitation will remast its current level, water
availability is expected to decline (Ministry of ironment and Tourism, 2002).

Under the given projections, climate change is Iyidikkely to exacerbate the dry
conditions already experienced in Namibia (Reidhl&aet al., 2008). This is a great
threat to Namibia’s agricultural productivity artetassociated livelihoods. However,
given the great uncertainties of the projectionsp@rticular concerning precipitation)
the question what future climatic conditions Namilis expecting remains partly
unanswered (Dirkx, Haeger et al., 2008).

1.5.Research area

The research area was Onkani village, located am@nzi constituency in the South-
east of Omusati region. The constituency’s popoitativas estimated to amount
approximately 13,000 individuals in 2001. Child tadity is 130 per 1000 children
born. Life expectancy is 54 years for women angésfrs for men (Central Bureau of
Statistics, 2005). Otamanzi constituency is vemalrand remote. Homesteads are
scattered and there are no settlements exceedieny hundred households. Onkani
village lies close to the border with Uvudyah cdoshcy in Oshana region. The
village is located approximately 40 kilometers haot the veterinary fence of Etosha
National Park and about 50 kilometers south-we<Dsliakati. As Onkani is located
in the lower part of the Cuvelai Basin, it is |é&®d-prone than the areas close to the
Angolan border. The main vegetation types are m@ganub and low trees on loamy
sands, and mopane shrub and low trees on oshareso(®l wetland). The South of
Onkani is dominated by dense mopane thickets, vakeaesaline grassland called
Ombuga stretches in the North-east (Klintenberg\aadinden, 2008). The decrease
of mopane density correlates with the decreasepulation density along the North-
south gradient. Soils are sands and loams with unedialinity and the potential for
crop cultivation is estimated to be low (MendelsofimObeid et al., 2000).

The village counts approximately 120 households awkrs the area of a five to ten
kilometer radius. In the village center, the follag infrastructure is available: clinic,

agricultural extension office, combined school opgrade ten), police station, and
church. Additionally, there are about 15 so-caflaeta shops’ selling alcoholic and

non-alcoholic beverages and a very limited selectib packed food and household
articles. Except for the government buildings, whare equipped with small-scale
solar panels, Onkani is not electrified. Thereastelephone land line to Onkani, and
cell phone reception is very weak to non-functiofdad access is possible through
25km sand tracks to Onaanda, which is connectea lgravel road to a paved

overland road. In Ovambo culture, communities db mexessarily cluster around a
center. Onkani clearly reflects this pattern. Etlemugh there is a village center with
key infrastructure, the homesteads are sparselyesed over the entire area of the
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village. Apart from the public infrastructure inetlcenter, the area seems to lack
distinct land use zones. Homesteads are scattéredea the village area, agriculture
is practiced on the fenced fields around the hosaelst, and grazing land has no
limitations outside these fences. It has to be keptind that the availability of
certain infrastructure does not necessarily meandh citizens have de facto access
to it. This can be due to lack of funds to pay besed products or services or the far
distance of many homesteads from the location efdgiven public infrastructure,
almost all of which is clustered in the village tmn The village has been provided
with tap water since 1998. The water provision matded by two pipelines: one
coming from Oshakati (Oshana region) and the diieen Ogongo (Omusati region).
Both pipelines are off-takes from the Etaka CaAakthe time of research, there were
five community water taps in Onkani, and approxehaB0 private water taps. The
water supply, however, is not fully reliable thriwogt the year. Water cuts of several
weeks are not an uncommon phenomenon, especiallgrds the end of the dry
season. As discussed above, not all householdnwvid@ich of a water tap have a de
facto access to fee-based tap water.

There are contrary statements of the year in wtielfirst settlers arrived in Onkani,
however, this most likely occurred around 1970.fHaf the interviewees had
established their homesteads in Onkani in the 19@ake 1980s and 1990s, 10% and
15% of interviewees had settled in Onkani, respelti The remaining 25% of the
interviewed agro-silvo-pastoralists came to OnKkagtween 2000 and 2009. Prior to
the establishment of permanent housing structuré3nkani, the area had been used
for cattle and hunting — first by San (bushmen) &tichba people, then to an
increasing degree by Ovambos. At present, allgglfa in Onkani are Ovambos. A
small and scattered population of San was reptoidave settled in adjacent villages,
however, not in Onkani itself. Thus, the villagereatively uniform in terms of
ethnicity. There are two different tribes in Onkathie Okwambi and the Okandjela.
There are no signs of hostility or quarrels betweembers of the two tribes.

The household is the fundamental unit in Ovambducel An Ovambo household is
called homestead and consists of a fenced aggldore@ huts and open areas, each
with a distinct function, e.g. cooking, storagegething, sleeping, or receiving guests.
Traditionally, household heads in Ovambo cultureenmimarily male (Kreike, 2004).
However, based on the interview sample, the nurobdrouseholds with a female
household head equaled the amount with a male holtsehead. The sampled
households consisted of 7.7 individuals on averddethereof children under the age
of 18. Even though polygamy was common in Ovambtuy it strongly decreased
with Christianization from the late Tgcentury onwards (Kreike, 2004). Polygamy
has become uncommon in Onkani, however, it stiktexmarginally. In the case of
Onkani, the community boundaries are defined by dlffdiation to a specific
headman. Headmen are responsible for the populatiotheir village, thus if a
household belongs to a specific village, it is untlee patronage of a particular
headman. All interviewed households in Onkani waneare of which village they
belonged to. What has to be considered in the maticcommunity in Onkani is that
substantial contributions to livelihoods come frooutside the geographical
boundaries of the village. The most important fexcta this context are cattle posts
south of the village, and financial contributiomsrh family members working in the
cities.

In Onkani, the government is represented by th@selor of Otamanzi constituency,
who is a member of the ruling SWAPO party. The @alor’'s office is in Otamanzi
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village, but his private residence is in Onkanie Headman is the traditional leader of
an Ovambo community (Kreike, 2004). The Onkani Ineaal died in June 2009, just
shortly before this research was conducted. The wies of the late headman
functioned as interim representatives at the tifnesearch. The future headman was
already appointed by the late headman, howeverjsmot publicly announced in the
community before a period of mourning has passée. role of the village headman
in Ovambo culture is a mediator and supporter raiien a ruler with strong power
over resources or decisions in the community. Tlaéerfunction of the headman in
Onkani can be specified as follows: settle dispiga®ng community members,
allocate land, advice people on resource use pesgtiand ensure that law and
regulations are adhered to in the community.

1.6. Livelihoods baseline

The livelihoods of Ovambo societies have been ds=gras agro-silvo-pastoral
(Kreike, 1995). Here, the livelihoods are descrilrediepth for Onkani. It will be
shown that rural economies in the community arentpddased on subsistence agro-
silvo-pastoralism. Small-scale market involvemesitpracticed by a majority of
villagers, however, besides many structural obstadt is limited by relatively low
agricultural and livestock outputs. These, in tugreatly depend on rainfall.
Cooperation with formal institutions is not stroypgperformed, but informal
cooperation with neighbors and family members &cfpiced widely. There are vast
differences in living conditions, wealth and accesgesources within the community.

1.6.1. Agriculture and animal husbandry

Farming is the main pillar of livelihoods in Onkaamd practiced by all interviewees.
About 85% of the interviewees additionally keepe$tock. Natural resources from
the wild are utilized by all interviewees, wherés intensity and types of resources
used differ greatly. It is difficult to estimate erage field sizes in the area, as more
than 70% of the interviewees were not able to em#iche size of the area under
cultivation. Based on the available data, fielcesiper household are estimated to be
about three hectares on average, ranging betweproxamately two and seven
hectares. Thus, the area under cultivation is gemgll-scale. This finding is in line
with a study from Matanyaire (1996), who estimatadmers in northern central
Namibia to grow 3.5 hectares of pearl millet onrage (standard deviation +1.76).
Even though there are other crops grown, pearketmilas arguably stated to be the
most important staple food in the area.

As shown in Figure 6, pearl millet (called ‘mahahguOshiwambo language) and
sorghum are the main staple food in the area: @aneygrown by 100% and 95% of the
households, respectively. Maize and cowpedgn@ unguiculata) are the second

most important crops, both grown by more than 8G%he households. In addition
approximately two thirds of households in Onkamvgigroundnuts and watermelons
(Citrullus spp.), respectively. Bambara groundnuts and sunflowegscultivated by a

small fraction of farmers (9% and 5%, respectivelg)addition to crops, fruit trees
are commonly grown, mainly marul&c(erocarya birrea) and vegetable ivory palm

Hyphaene petersiana).
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Animal husbandry shows a more differentiated patteen crops: while almost one
fifth of households have herds larger than 30 alsns@me 14% do not own livestock
at all. Another 14% of households keep less tharatemals. Half of the households
have herds between ten and 30 animals. These iimgisalo not include herds at the
cattle posts, which are treated separately in ¢itlewiing paragraph. Goats are the
most common livestock species in Onkani (owned B$o70f the interviewed
households). Approximately two thirds of the houddd own cattle, and 46%
donkeys. Sheep (9%) and pigs (5%) are more of @epton. The average herd
composition and size per household is shown inreigu Chicken are furthermore
very common farm animals in Onkani: they are keptab least three quarters of
households. Besides grazing, browsing trees angbshare substantial nutritional
components of livestock in the NCRs, especiallyha dry season (Kreike, 2009).
Furthermore, crop residues such as pearl millet sordhum stems are commonly
browsed. Storage of other animal fodder is not arthef, but not very common.

Cultivated crops per household in Onkani
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Figure 6: Cultivated crops per household in Onkani

Since livestock graze on communal land in the NCRegy mate freely. The
purposeful mating of genetically favorable bullslaiows is an exception: just a few
livestock breeders stated that they intentionallg the fittest males and females to
mate, including the exchange with animals of neggkbor family member for that
matter. The headman received a bull for breedinggses from the government.
Even though this bull may be used by all resident®nkani, only few herders were
aware of this possibility. As there is no legal ukagjon of herd size, the main
limitations seem to be the availability of labodaecundity of females.

Cattle is the livestock most valued in Ovambo aelt(@Kreike, 2004). Products
obtained from cattle include food (meat, milk angage), manure, leather, and
various household items (e.g. made from bonesrafotes). Bulls are also used for
ploughing. Only about 15% of respondents stated ttiey sell cattle. However, the
value of cattle goes far beyond its use valuetsaaswnership is closely related to a
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family’s social status in the community. In genecalttle is kept for emergencies, and
only slaughtered for special occasions such asrdéisi@and wedding ceremonies. It
can also compensate misdemeanors or crime. A conguate on the value of cattle

was the following: “People with a lot of cattle areh — whenever they are in trouble,
they can sell some and all their problems are sidlMéreike (2009) called cattle a

‘social currency’ in Ovambo culture, which is redisuted to maintain and enhance
social networks.

It is crucial to mention that cattle was not onlytarally valued, but also a highly
traded commodity in northern Namibia and southemgda before the colonial
conquest. This fact was greatly ignored by colog@ternments, who dispersed the
belief that native Namibians saw cattle as a caltabject rather than a commodity,
and therefore were unable to market it. The balet Ovambos have a cultural
resistance to marketing livestock is commonly sthare Namibia up to this day.
Ironically, it was colonial rule which restrictediienal husbandry in northern central
Namibia. Thus, cattle lost its role of a cross-leordommodity and was pushed into
subsistence (Kreike, 2009).

Herd size and composition per household
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Figure 7: Average livestock per household in Onkanfexcluding cattle posts)

Cattle posts of Onkani

It is important to keep in mind that crucial liveiod components are not only the
farms and animal herds within the village, but dlse larger herds kept at the so-
called cattle posts. Cattle posts are remote loeativhere — unlike in the populated
village areas — large livestock herds are sustathethg the dry season. Therefore,
cattle posts form a fundamental part of villageresnies. The cattle posts used by
Onkani residents are located between 20 and 4fhkilers south of the village center,
close to the veterinary fence of Etosha Nationatk P&here are no reliable
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estimations of the percentage of households in Ginkho have livestock at the cattle
posts. However, since grazing was generally consitdabundant in 2009, the number
is expected to be low.

Given that the locations of the cattle posts ang/ wparsely populated, grazing is
more abundant and the shrub cover substantialbke¢hithan in Onkani. The herds
kept at the cattle posts are much larger than ika®in the number of animals per
herd ranged from approximately 100 to 270. Averaged size was 170, with a
standard deviation of 66. About 70% of the aniniapt are cattle, the remaining
30% goats. Loss of livestock to predators (espgckal hyenas and jackals) is far
more common than in the village. As flood waterehareaches as far south as the
cattle posts, open water bodies are exclusivelybigdainwater. Tap water is not
available at the cattle posts, so during the dasse, herders and livestock obtain
water from hand-dug wells. Groundwater at the egatists tends to be less saline than
in Onkani, however, the deeper the herders hawbgtdor water, the more saline it
gets. In contrast to the shallow wells in Onkang hand-dug wells at the cattle posts
are up to 15 meters deep. The wells are commordyathal shared, and most herders
use petrol pumps.

The vast majority of herders at the cattle posésvaageworkers not related to the
livestock owner. The owners stated that ownerseprefageworkers, because they
have more respect for their property than familymbers. This means that
wageworkers (who can be easily dismissed) arelilesly to slaughter livestock for
own consumption — and are less demanding in tefrogtering and living conditions.
Traditionally, cattle posts are a male domain, awdn today, women are rarely
encountered there. Herders are commonly caterddfaatd by their employer. Most
of the interviewed herders were paid extremely Mages — even by Namibian
standards. The wages of some of the herders anmbtmtiess than N$ 300 (about
US$ 37) per month. Officially, the minimum wage for famorkers was raised to N$
860 (US$ 107) per month in 2009 (Shejavali, 20@Yyen the poverty of the herders
at the cattle posts, it is likely that poachingpracticed to complement food. Some
herders were also observed to possess rifles or &odv arrow. However, the
availability of game — and thus its contributionlitelihoods — is difficult to assess, as
the topic is greatly evaded by the herders.

Technically, the headman of Onkani is in chargehef cattle posts and has to be
asked permission of use by outsiders. However ngilre far-off location of the cattle
posts, there is very little control or law enforaahin these areas, and many activities
take place without the headman’s permission. Theustnof herds at the site has
reportedly risen in the past years. Most herdetbatattle posts spoke of improved
rainfall conditions in the past years, and stateat grazing was abundant to sustain
their herds. A common problem, however, was theewahortage during the dry
season. There is no tap water access at the patits, so hand-dug wells are the only
source of water during the dry season.

Livestock owners from the adjacent constituenciespktheir animals for the sake of

its cultural value rather than for commercial pug® Even though three quarters of
the interviewed herders sell livestock, most ohthdo this rather sporadically and in

low amounts. Those livestock owners who producemserially usually come from

L All conversions from N$ to US$ and vice versa liistthesis are based on the exchange rate of 1
November 2009 by OANDA (2010). "Currency Convefter. Retrieved 15 March, 2010, from
http://www.oanda.com/currency/converter/.
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Namibia’'s urban areas. They are more highly eddc#tan locals, cling less to
cultural patterns of conduct, and breed animala &sisiness. They also sustain the
largest herds. This pattern of urban dwellers @ldantrol of (some of the) grazing
land in Namibia’s communal areas is a more recéeinpmenon in the country’s
history. As there are no mechanisms in place tit lwcess or avoid overgrazing in
the communal areas, this may have a substantighdimpn the availability of this
resource in the long run — especially in drouglarge

1.6.2. Natural resource use

After agriculture and animal husbandry, the usenatural resources from the wild
forms the third pillar of traditional Ovambo livebods. A resource inventory carried
out with community members during a workshop yidladeore than 50 species of
wild flora and fauna used for food, medicines, $pokrnaments, or household utensils.
Species include (fruit) trees, herbaceous plantgmmals, birds (especially
waterfowl), fish and other aquatic animals, andatiguplants. The most commonly
mentioned use forms of natural resources from tild were construction wood
(88%), grass for thatched roofs (82%) and firew(ER90).

Mopane Colophospermum mopane) is by far the most abundant and economically
important tree species. Its wood is used for funel the construction of homesteads,
fences and tools. The wood of other tree speciasad for specific purposes, such as
the manufacturing of tools and utensils. Wild fruges are used as a supplementary
food source. They are protected by law and maybeotut. Wild fruit trees were
found to have higher than natural densities in paipd rural areas of the NCRs
(Kreike, 2006). Different medicinal plants to cdmemans and animals are also found
in the area.

Waterfowl, which is abundant during the rainy sease commonly hunted, and its
eggs are collected. Open water bodies furthermoogige fish and a number of
edible aquatic plants. The abundance of aquatitctpland animals clearly correlates
with rainfall and afflux from the upper Cuvelai Baswhereas the latter plays a more
important role. As hunting of wildlife is strictlyrohibited by federal law in the NCRs,
the topic was difficult to enquire in face-to-fac@erviews. During the resource
inventory, however, it was revealed that differepecies of small game are used as a
food source. Abundant species include Klipspringgneotragus oreotragus), duker
(subfamily Cephalophinae), guinea fowl (family Nuiae), skunk (family
Mephitidae) rabbit, and mouse. Scarcer edible agimaclude hedgehogs and
tortoises. It is very difficult to assess the rtilat small game plays in the diet of the
local population. However, it is assumed that @ngy a minor food supplement.

As natural resources in the wild are mainly on camat land, they are usually not
subject to explicit regulations. Wood is the onkgeption, as it underlies regulations
by the Directorate of Forestry. Customary reswitsi for wood cutting include only

the near vicinity of one’s crop field. The Directe of Forestry requires Onkani
residents to get a logging permit in Okahao, whsch two-hour drive from Onkani.

Given the limited access to transportation faedifithis is a major barrier to Onkani
residents. The Directorate of Forestry charges Bi$od the first ton of wood and N$

30 for each additional ton. The maximum harvestingount is 14 tons. The logging
permit is also given to non-residents of the afeathe Directorate of Forestry does
not have any statistics or monitoring system fore$d development, there is no
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possibility to ensure that logging occurs withisustainable range. Furthermore, law
enforcement is a major weak point, given the vasa af Namibia and the limited
staff of the Directorate of Forestry. Thus, woodas most other natural resources in
the area, de facto managed as an open access regmiieng factors for resource
availability in the area are the number of user® tise intensity, and rainfall.
Population pressure in Onkani has been increasidgainfall may get more irregular
in the future — therefore, competition for naturasources is expected to rise with
increased scarcity.

1.6.3. Rural economies

Traditional Ovambo societies relied on sharing dadtering products, mainly
between and within adjacent communities (Kreike,080 With increased

urbanization and mobility in the NCRs, opporturgti®® involve in markets have
arisen for citizens. Income is a delicate topicrumal settings in the NCRs and
therefore difficult to enquire and estimate. Bas&dproxy indicators, at least three
quarters of the respondents have access to sotnef gacome.

Close to 70% of the villagers in Onkani sell a pErtheir agricultural or livestock
surplus. Most of them sell their products localtyainly at the cuca shops in the
village center. Only 14% sell goods at regional kets, which are usually facilitated
by relatives living in the respective town. Peailleh chicken and goats are the most
commonly sold commodities (sold by 23% of respomsierespectively). Baskets are
the only relevant manufactured good which is sdi¢g (8% of interviewees).
Firewood is sold by 14% of the respondents. It ttade kept in mind that the
mentioned selling of products is mostly small-scaled may include only a few
animals or kilograms of grains per year. The omlgidents with a regular salary are
the government employees at the clinic, agricultesdension office, school, and
police station.

Two thirds of the households stated to receive sigfpom the government or other
external organizations. The most common suppdhédsgovernmental drought relief
(36%) and pension (32%). Pension amounts N$ 450mmath, and is granted to
every Namibian of at least 60 years of age. Botbugint relief and pension were
emphasized to be an important livelihood compof@ntany villagers, especially in
years with low agricultural and livestock outputedio climatic extremes. Less than
ten percent had an income through wage labor. Aqmettely one fourth of the
households in Onkani get financial support from ilpnmembers living in town.
Migrant labor (mainly male) in Namibia’s cities asmore recent phenomenon in the
NCRs. Furthermore, it has to be considered thatstiygoort of rural and urban
families is reciprocal rather than one-sided, dsinaaresources such as firewood are
commonly sent to urban family members in town.

It has been found that even though almost half okabi’'s population owns herds
larger than 20 animals (excluding cattle postsyketang is only practiced marginally.
On top of the cultural factors elaborated in Chafité.1, there are strong structural
obstacles for selling livestock in remote areathefNCRs — the most important ones
shall be briefly outlined. The geographical remetsnof many areas in the NCRs is a
major obstacle for small-scale producers to accmaskets. Compared to meat
produced in Namibia’s commercial areas, the mgpkiees for meat from the NCRs
are relatively low. This can partly be explainedtbhg fact that the veterinary status of
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livestock from the NCRs is generally consideredemse (many animals are not
vaccinated). Therefore, meat from the NCRs maybeoexported. Furthermore, the
Meat Corporation of Namibia (MeatCo) practicallysha monopoly on meat
acquisition, which enables them to furthermore prites. Even though trade of
livestock was very common in the pre-colonial @rdas not been an integral part of
Ovambo societies in the past century (Kreike, 200Rherefore, most present
livestock owners have very low knowledge of bussnasctices.

More than two thirds of the households stated oaobperate with any organization
in regard to their livelihoods. Even though appnoaiely two thirds knew OIKE, only
14% stated to actively cooperate with the CBO. Mben 40% knew the Agricultural
Extension Office, but only one fourth cooperatethwinem. Approximately 60% buy
seeds at the Onkani Agricultural Extension Offitke most commonly bought seeds
are drought-tolerant and early maturing pearl mideltivars. About one third of
respondents have participated in trainings or mfdron sharing of the extension
office, and 12% has attended a workshop on theofisartificial fertilizer. Even
though the Agricultural Extension Office sells fctal fertilizer, it is not commonly
used. This may be explained by the low liquidityhnadst community members. While
cooperation of locals with institutions such as tAgricultural Extension was
relatively low, informal collaboration was often ni®ned as part of a ‘safety net’ in
times of water and food shortage.

1.7. National framework of adaptation

1.7.1. Framing discourses and papers
Initial National Communication to UNFCCC

As a signatory to the UNFCCC Namibia is obligedéport to the convention in so-
called ‘national communications’. Namibia's InitifNational Communication was
completed in 2002. The Second National Communioatias under revision in early
2010. The Initial National Communication is a basefor adaptation and mitigation.
As mitigation is irrelevant for this research, $t mot furthermore elaborated here.
Starting from the projected impacts and vulnertiegi the report stresses the need to
adapt to climate change (Ministry of Environment drourism, 2002). Agriculture,
animal husbandry, water, and health are identiiesdthe most vulnerable sectors.
Proposed policies and measures focus mainly ondswiron and cooperation of a
national climate change policy and action plan. Tational Climate Change
Committee is designated to have a key role in ey formulation. The need for
research is emphasized, especially improved spatial temporal resolution of
climate models. Public awareness campaigns on ®iclaange are to be intensified
according to the report. Financial and technologgds are requested from the
international community, in particular to enable taforementioned climate change
policy and action plan, research activities, andpaation projects concerning
agriculture, water, health, and education (Ministdy Environment and Tourism,
2002). The Initial National Communication is mairdy background paper on the
Namibian climate change context. It establishesnied for adaptation and defines
areas of key concern, but it does not outline acetecpolicies, measures or activities.
The Namibian Climate Change and Action Plan is umpdeparation, however, it had
not been completed when this research was conducted
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Community-based adaptation approach

The recognition that adaptation needs to be fibtal scale has been discussed in the
introduction. Different actors in development co@en have therefore defined a
conceptual approach called ‘community-based adaptatThe approach seeks to
integrate the new challenges of adaptation inttobotup rural development (Hug and
Reid, 2007). The Fourth Conference on Communityta&daptation was held in
February 2010 in Dar es Salaam, Tanzania. There w@re than 170 participants
from NGOs, CBOs, international research institutasiversities, and international
organizations. The main emphasis of the conferemas on sharing knowledge,
lessons learned and practices on CBA, and builgliolgal networks (IIED, 2010).

In 2008, UNDP has launched a program to pilot comtgtbased adaptation projects
in ten of the most vulnerable countries on the globhe Small Grants Programme
(SGP) of the Global Environmental Facility (GEF)ti®e main financier of these
projects. The total budget for the pilot projects community-based adaptation
amounts US$ 4.5 million, with additional co-fundio§US$ 6.5 million. Individual
projects can obtain up to US$ 50,000 from the S@adints Programme. The idea is
to generate knowledge and lessons learned fromxarmaen of 20 community-based
projects per country. This experience, in turn,llsba used to inform policies and
development programs (UNDP, 2008).

Community-based Adaptation Country Programme Stigate

As part of the mentioned global pilot program onACESEF has issued a ‘CBA
Country Programme Strategy’ for Namibia (SGP, 2008 writing of the program
was commissioned to the Namibia Nature FoundatiNFH) and the Integrated
Environmental Consultants Namibia (IECN). The Naamb CBA program is
coordinated by the National Steering Committeehef$mall Grants Programme.

The initial project intervention targets small heddarmers and natural resource users.
Geographically, it aims at the NCRs and the Noestern regions Caprivi and
Kavango — which were identified as the most vulbkraegions of Namibia. Key
topics include technological innovations (climat&ormation systems, drought-
tolerant crop cultivars and animal breeds, rainwdarvesting), incorporation of
climate change aspects in local management pldmsu@h action research), and
raising awareness on climate change impacts andaée for adaptation. The Small
Grants Programme supports the pilot projects taigedvulnerability to climate
change in the communities, and to understand ladaptation needs and grasp the
range of potential coping mechanisms. The lesseaméd from the community-
based adaptation projects shall be used to infataptation policies and programs.
Eligible grant recipients are community-based oizgtions, such as farmer’s
associations and conservancies. NGOs do not quadityproject grant recipients,
however, they can function as intermediaries betwleeal projects and the donor.
When proposals do not fulfill the standards of 8meall Grants Programme, applying
organizations may revise them and hand them innaggpplicants also have the
opportunity to receive trainings on proposal wat(s$GP, 2008).

The country program strategy is a conceptual roadimathe piloting of community-
based adaptation projects in Namibia. Key areas saulors are identified, and
activity guidelines issued. However, as project ppgals are written by local
organizations, they are the ones who ultimatelgmeine priority issues and activities.
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1.7.2. Local project framework
OIKE community-based organization

The community-based organization OIKE from Onkaniriched the first project in
Namibia which was granted financing under the ‘C8duntry Programme Strategy’.
According to its mission statement, OIKE is devotedhe sustainable development
of agriculture and animal husbandry in the regikal¢nga, Amakutsi et al., 2009).
The CBO was established in 1994. The OIKE headgrsa#t a building with an office
and a store room — are located in the center ofa@nénd owned by the CBO. The
building was co-financed by the Japan Internati@@bperation Agency (JICA). The
OIKE management committee consists of five indiaidyand there are a few dozen
members spread over Onkani and the surroundingged. Decisions within the
organization are made by a consensus of the marage@mmmittee and the members.
Since its formation, OIKE has been involved in @iéint development projects and
trainings. The first intervention project in theearwas the Sustainable Animal and
Range Development Programme (SARDEP), a cooperatibnthe Namibian
government and the German Technical CooperatiorZJGAs SARDEP introduced
participatory methodologies, OIKE functioned asailitator between the project and
the community. After SARDEP ceased in 1999, NansbRrogramme to Combat
Desertification (Napcod) became active in the ar€arrently, the Forum on
Integrated Resource Management (FIRM) holds coatsudt community meetings
about three times a year. With financial suppodnirthe Japan International
Cooperation Agency (JICA), OIKE had sold animal meaks over the last years.
The community-based organization was the execupgy of this project. On top of
development projects, ample research has been cmudin the area, including
dissertations and MSc theses.

OIKE has been actively involved in different deysteent projects in the area for 15
years. The community-based organization often fanet as a mediator between the
community and intervention projects. In additionK@ had a key role in project
implementation. Given the ample project experiesfc®IKE, it can be considered an
advanced community-based organization.

Outline and approach of community-based adaptatiorject

OIKE’s adaptation project officially started in Ap2009, and will run for a two year

period. US$ 48,000 are provided by the Small Gr&ntgyramme and additional US$
50,000 from the Japan International CooperationnaggJICA) (Kalenga, Amakutsi

et al., 2009). The main goal of OIKE’s CBA projésto adjust agricultural practices
to reduce the community’s vulnerability and enhatseadaptive capacity to climate
change. In contrast to typical interventions, thi®ject is actually run by the
community-based organization. Everything from psgiarafting to implementation

and monitoring and evaluation is conducted by OIKRe Small Grants Programme
provides technical support where demanded by tmenamity-based organization.
The main activities specified in OIKE'’s project posal are soil conservation, rain
water harvesting, improving the infrastructure aihti-dug wells, increasing forest
cover, climate change awareness, and sharing $kerle learned with policy-makers
and other community-based adaptation initiatived&Eplans to pilot these activities
in four communities: Onkani, Ungungulume and OnkaniOtamanzi constituency in
Omusati region) and Onakapya (Uuvudhyia constityem@®©shana region) (Kalenga,
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Amakutsi et al., 2009). However, due to time anddai constraints of the research,
this thesis focused on Onkani village only. Thetpdharacter of the project is central.
The idea is to implement the aforementioned progetivities in several specific
locations and communicate the results to the wedenmunity. The overall intention
is that the piloted techniques and technologies agisipted by a wide variety of
community members after the two year financing ph&@KE aims to foster a strong
community ownership of the project. Within the poepl writing, community
meetings were held in two of the four communitiesluded in the project. In the
community meetings, the planned project activitiese discussed to find out about
the concerns and needs of the villagers. Origin@IKE planned to hold at least one
meeting in all four communities included, but aklaxf funds and transportation did
not allow this. Membership of OIKE is furthermorgem to all community members.
There is neither an official registration nor a nbemship fee (Kalenga, Amakutsi et
al., 2009).

1.8. Outline of thesis

Chapter one introduced the specific climatic contek the research area, and
delineated the strongly resource-based livelihgo@&tices of the local population.
These two aspects are a fundamental baseline teeartke first research question.
The chapter also outlined the political framewofkadaptation in Namibia, and the
specific arrangements of the intervention projadhie research area. This knowledge
is a basis to answer the second research queSt@apter two presents the theoretical
concepts and explains how they were used to bhddanalytical framework for the
research questions. The methods and the procegatldéring empirical data in the
field are described, and a schematic overview efdata sets collected is presented.
Chapter three and four are both results chaptehgspi€r three is guided by the
research question: what is the vulnerability of teeidents of the research area to
climate variability and change? In this chapters ianalyzed how livelihoods depend
on (and have been adapted to) climatic variabifityDnkani village. Based on this
analysis, the vulnerability and adaptive capacifytlte community is assessed.
Chapter four investigates the research question isoclimate change adaptation
practiced by a development intervention? This akrapitoves its analytical focus from
endogenous adaptation practiced by the local contgpntm exogenous adaptation
practiced by a development intervention. The chaptealyzes how development
agendas are translated and implemented in praetnckjn which aspects the project
in the research area differs from a conventionalrdevelopment intervention. In the
discussion and conclusions, (chapter five), endogemand exogenous adaptation are
juxtaposed and conclusions are drawn on how theraaotion of the distinct
approaches contributes to building adaptive capdaitthe area. Chapter five is
concluded by delineating the implications of thesearch on methodologies and
literature, and adaptation practices at large.
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2. Theories and methods
2.1. Theoretical framework

2.1.1. Introduction

This theoretical framework puts relevant theoriesaontext of the research problems
and thereby offers an analytical approach to im&tradaptation practices in the
research area. For this thesis, the theoreticahdveork assists in analyzing how
endogenous and exogenous adaptation interact ape she adaptive capacity of the
community. The key concepts of the research aral lkimowledge, adaptation, rural
development, and adaptation and development. Tlhear® constructs and variables
within these concepts are outlined in this pardgrapd elaborated in the following
sub-sections.

For the first part of the research, the theoreticahework assists to analyze which
factors influence adaptation practices on commuanity household level. The concept
of local knowledge is used to explain how agroesipastoralists have built capacities
to cope with climatic fluctuations, and how thewelihoods are characterized by
environmental conditions. The key concepts are tatiap, vulnerability and adaptive

capacity. These concepts are discussed and rdiatdte factors which influence

adaptation on community and household level. Thaudoof the analysis on local

scale is adaptation of agro-silvo-pastoralist tofedl variability and change. However,
adaptation in Onkani does not operate independémthy broader political, societal

and environmental developments. Therefore, theaot®ns of external influences

and stressors are also taken into consideration.

The second part of the analytical framework seeksexjplain how the intervention
project in Onkani contributes to building adaptoapacity. The analysis is framed by
discourses on rural development. The adaptatiojegrourrently implemented by the
community-based organization OIKE is financed by 8mall Grants Programme and
the Japan International Cooperation Agency (JIOAgrefore, it is assumed that the
project is influenced by global development dissesrto a certain degree. Even
though this project is characterized by strong lla@@lvement (and is not a typical
intervention) it will be referred to as ‘exogenoaslaptation’ or ‘intervention
adaptation’ throughout the text. These terms wlmsen to make a clear distinction
between adaptation built by the project and adeytdiuilt by endogenous practices.

The more recent debates on development and adapiate used to analyze how
global discourses have been translated to localitaes in the joint proposal writing
process of OIKE and the Small Grants Programmeeiihe high dependency on
rainfall in Onkani, it is assumed that adaptatiorclimate variability and change are
integral components which need to be incorporatedavelopment projects in the
area. Scholars such as Klein, Schipper et al. (R0@ve emphasized the need to
mainstream climate change adaptation in developmenadaptation is an additional
stressor to development, it needs extra considergliemos, Boyd et al., 2007).
These ideas are put to the test by means of thencmity-based adaptation project in
Onkani. In Chapteb.2, the theoretical assumptions are discussedl@vance to the
local processes in the study area.
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2.1.2. Local knowledge

Local knowledge is used to frame the analysis afogenous adaptation practices in
Onkani, and to assess the existing capacitiesfterbmainfall variability. The concept
of local knowledge differs from scientific knowleglgn many aspects, mainly in
regard to institutional settings and structuresrkBg, Colding et al., 2000). Both
scientific and local knowledge are usually obtaimedpirically and systematically,
and both generate new information by observing axperimenting. While local
knowledge is produced by non-specialists and tlsalt® are particularistic for the
given case, scientific knowledge is produced byeetspand strives at universalistic
results, i.e. such results that can be general{adtitoe, 2007). Local knowledge
usually has diffused institutions, transmissioninformal, and the accountability
horizontal. On the contrary, scientific bodies amstitutionally centralized,
transmission formalized, and accountability hienaral. Further distinctions are in
the way of teaching and spreading knowledge: wégientific knowledge generally
uses didactic methods to teach and the written wetchnsmit it to a wider audience,
local knowledge is taught by doing, and transmitbeally (Berkes, Colding et al.,
2000). A common misperception is that local knowkeds seen as a static product
rather than a continuously ongoing process.

There is not always a clear dichotomy of scient#id local knowledge, as the two
potentially interact and mingle — in both direcsofAgrawal, 1995). Even though
local and scientific knowledge often take differstandpoints, they are not mutually
exclusive, but rather represent different viewpmion the same phenomenon (Orlove,
Chiang et al., 2002; Roncoli, 2006). Thus, the exge of local and scientific
knowledge can enrich both fields, and is a crugetmise for social learning
processes. Especially concerning adaptation, tbearece of local knowledge is often
emphasized (Roncoli, 2006). Local knowledge has dieen ‘discovered’ by
development practitioners and conservationistsippsrt bottom-up approaches. It is
argued that the integration of local knowledge amtigipatory development is more
likely to facilitate successful interventions (8dk, 2007).

Furthermore, local knowledge is a tool in adaptwactice (Sillitoe, 2007). In this
case, the term ‘adaptive practice’ does not onlgteeto climate change, but to
adaptation to environmental, social, and econoroiditions in general. There are
many cases around the globe where rich agriculturalvledge has been developed
in relation to climate variability (Jennings, 200@rlove, 2005; Roncoli, 2006;
Roncoli, Crane et al., 2009). One such examplaviengby a research conducted in
the Andes by Orlove, Chiang et al. (2002). The angtlof this research sought to
explain indigenous techniques of forecasting EIQ\Iiy judging the brightness of a
star constellation in a specific time of year. Afgelong trial-and-error process, the
scientists could find a physical explanation foe timgh reliability of the forecasts.
Thus, a local technique —which was initially coms&t a superstition by scientists —
turned out to be provable.

Culture as such has often evolved as a means optaiim to (changing)
environmental conditions (Orlove, 2005). The assimnp is that a similar
phenomenon has occurred in Namibia’'s NCRs. Thesefdr is expected that
livelihood strategies have been developed to cdfeibthe huge climate variability
encountered in the NCRs. For the analysis of pastpaesent adaptation practices in
Onkani, ‘traditional’ and ‘transitional’ adaptatiompractices are distinguished
whenever possible. In this context, the term ‘tiadal’ relates to adaptation practices
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in the subsistence-based Ovambo society until Niafsiindependence. During that
time, Onkani was virtually excluded from marketsransitional’ adaptation in turn
means activities related to an emerging free madainomy on top of rural
subsistence economies. Moreover, adaptation pesctin micro and macro scale are
analyzed. Micro scale refers to concrete technebg@ir institutional arrangements,
while macro scale analysis takes a broader apprmaekplain the Ovambo lifestyle
in relation to adaptation to climatic variability.

In remote communities with little access to teclggl local knowledge on climate

variability is the baseline on which future adajotatbuild on. However, aggravated

climatic conditions can potentially devalue localokwledge systems and thereby
overstrain the resilience of local communities iany developing countries (Schipper,
2006; Boyd, Osbahr et al., 2008). The theoreti@htwork is used to assess in how
far the existing coping strategies can be expetitede effective with a changing

climate in the future. The concept of culture igtiermore used to approach

adaptation in Ovambo culture from a longer timespective, and as an ongoing
process rather than a state.

Richards (1993) has found that agriculture doesmarely consist of knowledge, but
is substantially the ability to perform. Agriculairperformance may be much more
internalized than knowledge, and therefore morécdit to put in words for local
interviewees. This concept is crucial to underst#mel dimensions of agricultural
knowledge and practices in Onkani. Besides thdatald perform, the capacity to
improvise has been described as an essential éeafurural African livelihoods
(Madge, 1995). Batterbury (1996) has furthermoressied that African farmers have
to consider technologies and ideas from differentraes. Therefore, planning is also
an integral part of their livelihoods. Based onstheoncepts, agricultural knowledge
of Onkani residents is analyzed not only as intélial capacity (i.e. knowledge in the
narrower sense), but also as the ability to perfoplan ahead, and improvise to
fluctuating conditions.

2.1.3. Vulnerability and adaptive capacity

The concept of vulnerability is used to assess sosceptible Onkani residents are to
climate variability and change. Adaptive capacityapplied to analyze the potential of
the community to cope with fluctuating and changirgnditions. To clarify the
meaning of vulnerability and adaptive capacity, tkey elements within these
concepts are discussed.

To begin with, the distinction between the termsather’ and ‘climate’ is elaborated.
Weather is the current state of the atmospherelewtlimate is the entity of
atmospheric phenomena over a time period of a numnof 30 years. Climate
variability describes the inter- and intra-annuattuations of climatic phenomenon,
such as precipitation and temperature. Such vanstdue to natural processes have
existed throughout the history of the earth. Clenethange, however, is referred to a
process of change which is — with high certaintfurdamentally triggered by the
increase in human greenhouse gas emissions sedg 80s (IPCC, 2007).

Vulnerability is the degree to which a society isceptible to the impacts of climate
change, e.g. weather extremes (IPCC, 2007). Faillgwhis rationale, the agricultural
sector of an industrialized society with sophidedairrigation and water management
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is less vulnerable to drought than the agriculteestor of a subsistence-based society
relying primarily on the continuous provision oimaater and surface water bodies.
The concept of vulnerability is central to analyeed assess the local impacts of
climate variability and change in interaction withn-climatic stressors.

Adaptive capacity is the ability of societies taptto the adverse impacts of climate
change and take advantage of possible benefitsdddpee of vulnerability is strongly
influenced by adaptive capacity — and vice versaif{&nd Wandel, 2006). The
central role of local capacity is anything but nevdevelopment discourses; however,
it is re-emerging in the unique context of climakl@nge (Lemos, Boyd et al., 2007).
Even though vulnerability and adaptive capacityramst commonly used in relation
to climate change, these concepts can also be saslsea relation to other
environmental or non-environmental stressors. lis ttontext, vulnerability and
adaptive capacity to climate variability are usedaafirst approximation to assess
potential climate change impacts in the researeh.ar

Adaptation is the process of adapting to climatnge and variability. It is a process
which takes place on technological, institutiomaid ideological scale (Adger, Arnell
et al., 2005; Boyd, Osbahr et al., 2008). As disedsin ChapteR.1.2 on local
knowledge, it is assumed that the large climatébdity in the NCRs has given rise
to manifold adaptation mechanisms. This thesisdeswon adaptation of the two main
sectors in the research area — agriculture andahriosbandry — however, without
being fully reductionist in terms of livelihoods. d¢t approaches measure
vulnerability via a set of quantitative indicatolige hazard occurrence, coping
strategies, and risk level (Birkmann and WisnerQ&0Villagran de Leon, 2006;
Birkmann, 2007). However, purely quantitative agmtues bear the risk of neglecting
the community-specific cultural and biophysical o of vulnerability. Additionally,
the lack of reliability in downscaled climate changrojections limits the possibilities
for a quantitative vulnerability assessment of Omkaillage. Even though the
mentioned indicators are taken into consideratitims case study analyzes
vulnerability and adaptive capacity predominantlaséd on qualitative data.
Following this approach, the research strives far ia-depth understanding of
proximate and underlying causes of vulnerabilitg adaptive capacity in one specific
area.

2.1.4. Rural development

Rural development theories are used to analyze bpecific discourses were

translated in the project proposal in Onkani. TokoWing paragraph gives a brief

overview of the most relevant discourses. In edeyelopment theories, development
was equalized with economic growth. Post-war tleorelied largely on state-led

development, while neoclassical theories (from18&0s onwards) acknowledge the
market as a potential problem in development. Tégeddency theory stresses the
systematic and highly active role that industrdizcountries play in impeding

developing countries to advance. The structuralsadjent theory in turn advocates a
stronger involvement of markets and a weaker rdlehe state. Radical post-

development thoughts question development as aewhdlile more moderate forms

promote decentralization and public participatiank&y ingredients for successful
development (Rapley, 2007).
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In rural development settings, the need for aqgbiasicipation of the target population
of intervention projects was realized early. Pgdtion is often seen as one of the
key ‘ingredients’ of success in development (Blagkl) Chambers et al., 2000). As
appealing as the term participation may sound t@ldpment practitioners, it can be
somewhat vague due to its wide range of meaningdicjpation can be anything
from informing a passive audience to self-mobii@atand adaptive co-management.
Additional to the level of input of citizens, theegtee to which goals are set in
advance determines the level of participation. Wajballenges of participatory
processes are the concealment of power, possibijicting interests of the different
parties involved, and the long period it takesdwalop such processes (Rapley, 2007).
Power is a particularly delicate issue in partitgpa In some cases, participative
processes such as adaptive co-management tend tamgered by the local elites
rather than empowering the marginalized (Lemos,dBetyal., 2007). These concepts
provide a framework to analyze how participatorgqgtices are applied in the project
in Onkani.

As the rural population constitutes a large amafnthe poor of the poor in many
countries, they have frequently been the targetleoklopment initiatives. This pattern
also applies for the community-based adaptatiogeptravhich is the scope of this
thesis. The geographical scope of this study igx@les community. Concerning the
notion of community in rural development, it hasowkept in mind that there may be
considerable heterogeneity within one communityerEthough rural communities
have often been described as a homogeneous mas=ople, there are frequently
great disparities concerning aspects as ethngptwer, wealth, or access to resources
(Agrawal and Gibson, 1999).

Environmental considerations have not been of nugictern of early development
theories, but this was to change drastically frbim 1970s onwards. Latest since the
groundbreaking publications ‘Limits to Growth’ (M#@wvs, Meadows et al., 1972)
and ‘Our Common Future’ (Brundtland and World Corssion on Environment and
Development, 1987), development is hardly seen esctled from the natural
environment, which is the sustenance base of hwspareties. At least rhetorically,
development has evolved to sustainable developmartthe past decades. However,
the definition of the term has been interpretedniany different ways (Carruthers,
2001). In ‘Our Common Future’ (Brundtland and Wo@ldmmission on Environment
and Development, 1987), sustainable developmedeimed as such development
that does not jeopardize the livelihoods of futgenerations. The economic
considerations of the definition have been fredyeoveremphasized in order to
justify economic growth (Carruthers, 2001).

This schematic overview shows that development rtegohave continuously
undergone changes — and along with it developmeaperation, which is largely
subject to trends and evolution of these discoussek theories. Naturally, climate
change adaptation and community-based adaptatiboigzoand programs are no
exception to this (Ellis and Biggs, 2001).

2.1.5. Development and adaptation

Theories on the interrelation of development andpégation are used to analyze in
how far climate change considerations are refleatethe project in Onkani. Even
though the impacts of climate change on developrasnnhow widely acknowledged

29



by scholars and practitioners, climate considenatistill lack integration in many

development programs and policies. The UN’s Milienm Development Goals are no
exception to this (Ludwig, van Scheltinga et a0?2). A growing body of academic
literature furthermore questions the dichotomy Wwh&commonly practiced between
development and climate change adaptation projeGisen the linkages of

development and climate change, Hug and Reid (28@y)e that it is indispensable
to mainstream adaptation into development.

Adaptation is furthermore necessary on differergtiintional scales: local action
needs to be supported by enabling institutional political environments (Adger,
Arnell et al., 2005). Lemos, Boyd et al. (2007) weghat adaptation furthermore
needs to address the structural inequalities whaise vulnerabilities. As climate
change can accentuate existing vulnerabilitiedding adaptive capacity is suggested
as a main development goal. Adaptation and devedoproverlap largely, however,
they are not to be mistaken as the same. The extevhich climate change needs to
be integrated into development depends on thespgeific vulnerability to climate
change, and the sector of scope (Adger, Arnell. e2@05).

Given the high dependency of agro-silvo-pastoratliinoods in the NCRs on
precipitation, it is assumed that climate consitiens — including climate change —
are crucial to foster any kind of development ia #tudy area. Even though climate
change poses new challenges to development, aidaptites not have to start from
scratch, but can build on the rich experience ofettgment practice and local
knowledge (Lemos, Boyd et al., 2007). Since clin@tange adaptation is a subject
which has entered the development cooperation aeta@vely recently, there is little
experience with implementing these theoretical tonts on project level. The
outlined theoretical concepts provide a framewarkahalyze how adaptation and
development are balanced in the community-basgdgirm Onkani.

Lemos, Boyd et al. (2007) stress the central rélbudding institutional capacity in
adaptation projects. According to these author&ey capacity of ‘climate-proof’
institutions is the ability to permit evolutionachange and foster learning processes.
Armitage, Marschke et al. (2008) have furthermdressed that learning needs to be
explicitly integrated in management strategies. €becept of institutional capacity
helps to frame the adaptive capacity of Onkani vy concerning the ability of
adaptation activities to buffer climatic shockst blso in regard to the ability of local
institutions to learn to incorporate climate chamgasiderations. Another challenge
institutions face when coping with climate chang¢hie uncertainty regarding what to
adapt to. A concept specifically directed at demlimith changing and uncertain
conditions is adaptive management. The conceptased on learning-by-doing
processes and directed at policy and managemernficatidns (Armitage, Marschke
et al., 2008). Adaptive management is a proces®mfinuous testing and revision of
institutional arrangements. It is embedded in aaddearning process, and seeks to be
flexible enough to adjust to changing condition®IKE, Carpenter et al., 2002).
Therefore, this concept is very useful to frameahalysis of the institutional capacity
that OIKE exhibits as implementing body of the conmity-based adaptation project.
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2.2.Methodology

This research relies mostly on empirical data ctdle in the field and consists mainly
of semi-structured interviews with local and, téeaser extent, regional and national
actors. The following section introduces the daibection process and the methods
used, and specifies why the given methods are deresi most appropriate in relation
to the research objectives. To conclude this clnapteme reflexive remarks on the
challenges of data collection in Namibia are madéh an emphasis on rural

communities in the NCRs.

2.2.1. Field work

The field work in Namibia endowed a total of five@nths. The first two months were
spent in Windhoek and different parts of the NCé&kgdt an overview of the topic and
identify potential partners and research sites.irguthe third and fourth month, the
field work was conducted in the local community,endmas the fifth month was spent
in Windhoek again. Given the explorative charactethe data collection, methods
were adjusted according to the progress in knovdeatyd experience the course of
field work. For the field work in the local commiwi the author stayed in Onkani
village from late August 2009 - late October 208®search was carried out in
association with the GEF Small Grants ProgrammeP({S&mibia (hosted by UNDP)
and the Integrated Environmental Consultants Na(iliCN). The local partner was
OIKE (see Chaptet.7). In addition to data collection, technical gag was provided
to the local partners concerning project planning emplementation, climate change
awareness, and participatory monitoring and evanator the national partners, a
report on the lessons learned of this technicapsrpand in particular the work with
the ‘Natse Otweya’ Community Toolkit on Adaptatioas prepared (see Chapter
for details on the toolkit).

The first research question was mainly answereslutir interviews with local agro-
silvo-pastoralists, and groups and individuals lagd in agricultural development.
Even though the research focus was to gather lknalvledge of agro-silvo-

pastoralists, other actors in the village wereringaved as well to gain a more holistic
picture of the social and material realities.

Key informants included the headman, the watertpgmmmittee, and the agricultural
extension officers. Given the importance of capibests in the village economy, two
two-day field visits were made and nine herdersrinéwed. In addition to interviews,
a series of five participatory community workshopere held between 17 September
and 15 October 2009. Six consultative meetings WItKE took place between 29
July and 20 October 2009. Participant observatias ywracticed during interviews
and workshops as well as during local routinesestliimg and water management.

The second research question partly relied on #mesdata as the first one. In

addition, interviews with the management commiteel members of OIKE were

conducted. Other interviewees included developmeattitioners, civil servants and

consultants. Secondary data sources such as pamsrs and project proposals were
also analyzed. In total, 57 interviews were coneldcB8 on local, ten on regional,

and nine on local scale. A list of interviewee$oisnd in Table 1.
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Table 1: List of interviewed actors on local, regioal,

and national scale

Role / function of interviewee

Number of interviews

Local scale

Agro-silvo-pastoralist

22

Herders at cattle posts

9

OIKE management committee

Agricultural extension technicians (two)

Local water point user

Nurse of Onkani clinic

Headman (respectively interim representatives)

Water Point Committee 'Onkani' members

Water Point Committee 'Peter Embanga' chairmar,

Regional scale

Councilor of Otamanzi constituency

CCP-CCA project manager

Rural Water Supply Outapi head

Lands Office Outapi

MAWEF Outapi: Directorate of Extension and
Engineering Services (DEES) head

MAWEF Outapi weather station

Directorate of Forestry (DOF)

MAWEF Outapi: state veterinarian

Namibia Meteorological Service weather station
Ondangwa: observer

Creative Entrepreneur Solutions (CES): managing
director

National scale

Directorate of Environmental Affairs (MET): head
and Second National Communication project
coordinator

MAWEF: scientific staff

Namibia Meteorological Service: head data sectio

Hydrological Survey (MAWF): deputy director

Rural Water Supply: chief development planner

Independent consultant and scholar

Environmental Consultancy (Versacon): general

manager
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2.2.2. Methods
Semi-structured interviews

Interviews with local agro-silvo-pastoralists weadministered via a questionnaire
composed mainly of qualitative, open-ended questmm (1) general information on

the interviewee and the living conditions in théage, (2) perceptions of weather and
climate, (3) land and water management, (4) dacisiaking and coping strategies
in agricultural practices, (5) perceived change<limate patterns and livelihoods,

and (6) constraints of livelihoods. The interviewith herders at the cattle posts and
other key informants followed a similar thematidtpen, but enquired on additional

information expected to be specifically held bg thterviewee, e.g. land allocation

(headman) or conflicts over tap water (water poorhmittee).

An interview can be defined as a particular kinccofhversation with a specific goal
and role differentiation (Kumar, 2005). Semi-stured interviews were chosen as a
tool for data collection for the following reasonsn the one hand, they grant
sufficient flexibility to adjust the enquiry to uxgected facets of the given situations,
on the other, they provide sufficient structure ailow comparability. Given the
cultural challenge of the research in the local camity, it was decided to ask open
questions as much as possible. Interviews wereusixelly held face to face and in
most cases via a translator. Interviews were trévest in key words (i.e. not in
verbatim) and not recorded in order to avoid intiation or reserve of the interviewee.
Even though detailed questionnaires were composedifferent actors, interviews
were adjusted to the interviewee and resembledarsations rather than question-
and-answer sessions. In many cases, interviews hvgindy interactive and included
practical demonstrations by the interviewees, ghgwing certain pest species on the
crop field or jointly fetching water from the haddg well. Additionally, a record of
observations was kept on during the interviews.

Semi-structured interviews with local agro-silvesfmalists compose the largest part
of the locally collected data. Given the non-existe of a village map and the
practicality of finding homesteads, households weot systematically sampled.
Households were selected in a way that all arediseofillage area were more or less
equally covered. A total of 22 interviews with agpibvo-pastoralists were
conducted — approximately 18% of the household3nkani. Therefore, the sampled
households hold a reasonable representativenesisef@ommunity. On average, two
to three interviews were conducted per day. Inesvei lasted between 60 and 180
minutes with an average of 84 minutes. The avesage of the interviewed agro-
silvo-pastoralists was 50 years, ranging betweena2d 84. About73% of the
interviewees were female. Approximately 58% of thierviewees were household
heads, and half of the household heads were female.

Community workshops and meetings

The six workshops held in Onkani were open to edidents of the area. They were
announced on the local radio and during the villalyerch service. The workshops
took place on the premises of the Agricultural Bsten Office in the village center.

Free lunch and drinks were provided to the workspapticipants to encourage

participation and create an incentive, especialhtiiose living far from the center.

The workshop methodology was based on the ‘Nataeeat’ Community Toolkit on
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Adaptation. This toolkit was developed in 2008 wnsultation with twelve local

communities in the NCRs. The aim of the toolkitassupport local communities in
building adaptive capacity to climate change thtougarticipation and self-

empowerment (IECN, 2008). As parts of the toolk# designed to jointly develop an
understanding of local livelihoods and their int#i@n with climatic pattern, the

toolkit also functioned as a means to gather datais specific case. The work with
the toolkit included the following participatory exises: (1) joint drawing of a
village map, (2) preparation of a seasonal actie@hendar, (3) resource inventory, (4)
conceptualization of local knowledge on climaticeets, (5) conceptualization of
local knowledge on coping strategies on climateatslity, (6) analysis of livelihood

constraints, (7) appraisal of possible adaptatioechmnisms, (8) raising climate
change awareness, and (9) participatory monitoeng evaluation. Some of the
workshop contents were more closely related tactuperation with the Small Grants
Programme and IECN than with research. Even thdbghtoolkit was used as a
guideline, but the exercises were adjusted to tespanses of participants.
Furthermore, several exercises were added to dedygennderstanding of certain
iIssues, e.g. local knowledge.

Workshops contributed in two ways to the body dadérstly, via the direct outputs
(e.g. village maps or seasonal calendars) and dbcovia the observations made
during the workshops (e.g. in terms of group dymanpower structures, gender
relations, the capacity to grasp new concepts, tardability to adapt and reflect
traditional ways of knowledge). The six consultatilneetings with OIKE served
primarily to clarify their implementation plan, agll as the general functioning of
the organization. In the framework of the researsheooperation with the Small
Grants Programme and IECN, these consultative ngetalso provided a basis to
support OIKE in their project planning and implertaion.

Participant observation

When conducting participant observation, the redearis overtly watching and

examining a situation. That is, the researcher @aen actively take part in the

situation and interact with the observed individualhe strength of participant

observation is that the researcher can — in addiioobservations — enquire and
thereby clarify unclear or possibly mistakable ess(@Kumar, 2005). This makes it a
valuable research tool, especially in situationemhmisunderstandings can easily
arise due to cultural differences — such as dureid work in Onkani village.

Participant observation was practiced in variousiasions, such as during daily
routines of herding and farming, and the managermehtand-dug wells. Given that
research was carried out in the late dry seasoithvib the least busy time of the year
for agro-silvo-pastoralists in the NCRs, participahservation was limited to the few
activities practices at this time of year. As ddss above, participant observation
was also an integral part of interviewing and carttishg participatory workshops.

Other methods and data

In addition to the stated methods, literature negearovided baseline knowledge on
climate and climate change impacts in Namibia. 8daoy literature also helped to
put the local context in a wider historical and ificl context. In this context,
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secondary literature does not exclusively refesdientific sources, but also includes
sources such as project reports, policy documegotgernment statistics, legal texts,
and newspaper articles.

Birkmann and Wisner (2006), Birkmann (2007), antlagran de Leon (2006) have
synthesized various tools to calculate vulnerabiiitdices. These vulnerability
indices were taken as a rough guideline, howewethis study, vulnerability was not
be measured via quantitative indicators, but deedron the basis of qualitative data.
Additionally primary data was obtained from thircarfles. This data included
precipitation records (for national, regional amgtdl scale) and data on disease
occurrences from the clinic in Onkani.

Triangulation of both methods and sources is aegnal part of this research. While
semi-structured interviews formed the foundation tife data, they were

complimented, challenged, and juxtaposed with thi®rimation from the other

primary and secondary sources mentioned abovenduiation of data facilitates the
understanding complex issues, because it incluttesedht perspectives and thereby
contributes to the generation of a holistic ands lbgased picture of the situation
(Kumar, 2005).

2.2.3. Challenges and limitations of data collection and ethods

During field work, fundamental challenges due ttiwcal and language were faced. A
clear shortcoming was the work via a translatorictvidid not allow direct verbal
communication with the individual community membé@Bsirja, 2006). Furthermore,
it appeared difficult to translate some conceptd grminology from English to
Oshiwambo (the regional vernacular) and vice ve@shiwambo is rather poor in
vocabulary compared with the English language. Assalt, the interpreter needed to
explain many terms which do not have an Oshiwanthovalent, which may have
hampered the comprehensiveness of the questions.

A common problem with interviews is the social daility bias: interviewees may
say what they think the researcher wants to hestea of telling their true opinion
(Kumar, 2005). Given the double role of researateithe one hand, and technical
support to OIKE on the other, it was felt that mtewees sometimes had certain
expectations of the researcher, which possiblyediatheir answers. For example,
many interviewees who initially declared not to @any income later on stated that
they sold agricultural surplus, or received moneyrf relatives working in the cities.
This may have occurred because the intervieweee @a#aid that they would not
benefit from the local development project (whible tesearcher advised) if they had
an income.

Cultural barriers manifested themselves in manysyayg., in the strict hierarchies in
the local community. These hierarchies required ititerviewer to talk to the

household head or the oldest member of the housefible ‘cultural lens’ of the

European researcher furthermore limited the upgadkinterpretation of data. As the
translator also functioned as an ethnographic mémt, misunderstandings and
misinterpretations of answers and observationstaudkee ‘cultural lens’ were kept to
a minimum. Living in the community for two monthashfurthermore provided the
researcher a more holistic impression of the deolytines and local realities, and
thereby sharpened the analytical view. The goaaticgl and cooperation with OIKE
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and the local authorities have contributed consiolgr to building trust with the
interviewees and the community at large. Thisum,thas greatly facilitated the work
in the community.

Semi-structured interviews, the key method appheere an effective means of data
collection. The questionnaire gave interviewees dpportunity to talk freely and
choose their own focal points. Thereby, interviesveeuld express which issues are
most central to them. Interviews were often extentiepractical demonstrations of
agricultural knowledge, and thereby complimentedhwobservational data. Most
parts of the ‘Natse Otweya’ Community Toolkit on dudation were an effective
method to conduct baseline data on the communitye €xercises and group
discussions, which were part of the workshops, etsoplimented the interview data.
During the workshops, not all participants spoké equally — be it for cultural
reasons, power relations, or personal disposifianrestrain this bias, the workshop
facilitator made an effort to include and encourdggemore reserved participants. The
outcome of a workshop is greatly influenced by wpaitticipants do — or do not —
attend (Borrini-Feyerabend, 2000). Even though therkshops were publicly
announced and incentives (in form of a free lurggtagn to join, there was a clear bias
concerning workshop participation. The observedepatwas that villagers living far
from the center were less likely to join, as threguired a walk up to one and a half
hours. Concerning gender, it has to be statedahatverage more than 90% of the
workshop participants were female. Thus, the warkstlata contains a clear gender
bias.

Another limitation was the specific time period spén the community. As the
research was conducted in the late dry seasongiparit observation was restricted
to the few activities which are conducted at thatet of year. As virtually no
agricultural activities were ongoing at the timeedearch, the analysis of agricultural
practices in Onkani is based on interview data anly complimented marginally
with direct observation. This made it especiall§fidilt to grasp the agricultural
capacities which are performances rather than keagd. A general problem with
participant observation is the Hawthorne Effe&t, & change of group behavior due to
the presence of an observer (Kumar, 2005). Andthetation of observation is the
observer bias, which is especially delicate in srogdtural situations. To reduce the
observer bias, observations were often reflectgdther with the local partners from
OIKE.

The triangulation of methods and sources was ssftdbs applied to generate an

analytical picture of adaptation in Onkani. For mde, complementing local data
with secondary literature on the history of Ovansigieties in Namibia’s NCRs has
helped to put adaptation in a broader temporalecanand put livelihoods in relation

with fluctuating rainfall patterns. Triangulationitiv other sources, such as climate
data and policy reports, was effective in providaayglitional insights to the local data.
A shortcoming was that much of the primary dataami®d from third parties has

considerable data gaps and sometimes questionadliéyqFor example, the climatic

data for the research area had to be puzzled wgktm three different locations. In

conclusion, the highly empirical and integrativepagach applied is effective to

operationalize the given analytical scope. Localesanterview and observation data
is triangulated with various other primary and s@lary sources. This approach
contributes to a holistic picture of the complexitly local adaptation practices and
their interaction with climate patterns, the braadecio-political environment, and

the exogenous adaptation project.
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3. Adaptation as an endogenous practice

The main goal of the chapter is to analyze the enalbility to climate variability and
change, and the local knowledge and technique®pe avith it. At first, risks and
exposure of the community to climate variabilitydanhange are presented. An
emphasis is put on the dependence of local livetiscon moderate rainfall, including
the intra-community differences between househdldsal perceptions of weather
and climate are presented and juxtaposed withrigatalimate data. Land and water
management are analyzed for their ability to hasdéece resources under fluctuating
climatic conditions. The interrelation of local déNhoods and climatic and
environmental changes are dissected to see admptati a broader historical
perspective. Based on this knowledge, local adiaptadractices dealing with these
environmental and socio-political dynamics are dbsd in depth. The ability of
local livelihoods to buffer crop failures is centraastly, the given chapters are
assembled to assess the overall adaptive capdditye @ommunity, and conclusions
are drawn.

3.1. Vulnerability

3.1.1. Risk

The central role that precipitation plays in theelihoods of Onkani’'s agro-silvo-

pastoralists has been explained in Chapté:. Here, the risks that the potential
impacts of climate change pose to those livelihcaréspresented. What is crucial to
keep in mind is that empirically downscaled climak&ange projections for Namibia
came to the sobering conclusions that it remaircéean what exactly Namibians will

have to adapt to (Dirkx, Haeger et al., 2008).

Many interviewees stated that moderate rainfall the single most relevant
determinant of livelihoods in Onkani. Given the Higatural variability in
precipitation — and the potential magnification endlimate change — the risk level
for negative impacts on Onkani’'s agricultural ameedtock output is very high.
Floods and water locks can furthermore increaseotoeirrence of certain livestock
diseases, such as verminosis, lumpy skin diseasesjpinemeral fever — which has
reportedly happened in Omusati region during th682WP flood (Directorate of
Veterinary Services, 2009). Given the centralityraihfall for local livelihoods, this
risk assessment is mainly based on the scenarioveraability of rainfall will
furthermore increase in the future (Dirkx, Haegeale 2008).

A change in vegetation structure, and thus thelaity of natural resources, is
another possible risk. However, there is great daicgy in the effects of climate
change on the vegetation of the NCRs. At this poiritme, models do not come to a
consensus, but bush encroachment is a likely soefiewsham and Thomas, 2009).
Increased temperatures are the parameter thattelimadels predict with the highest
certainty. The past decade already showed a strmmgase in days exceeding 34°C.
A continuous increase in the occurrence of extreangeratures is expected to affect
both human and animal health (Ministry of Enviromtnand Tourism, 2002; Boko,
Niang et al., 2007). Many interviewees mentioneat #xtreme heat decreased fitness
and labor force. Moreover, the reproductive ratel aondition of livestock can
considerably suffer from high temperatures (Diftkdaeger et al., 2008).

37



Risks are composed of a complex interplay of climahd non-climatic stressors. In

Onkani, this is best shown by the multiple stressor rangelands. Besides irregular
rainfall intensity, increased livestock populatigespecially around water points) are
a major pressure on rangelands. This in turn isezhiby increased human population
densities, mainly due to migration. A similar owese pattern is shown for the forest
area of Onkani. Thus, if migration to the area twds to increase, there is a
substantial risk of exceeding the carrying capaoftyhe ecosystem — for livestock,

forest and other natural resources.

Potential impacts of climate variability and chamgehuman health have not received
much attention up to this point. Here, these impatiall be briefly summarized for
the community-specific context of Onkani. Water rshge experienced in drought
years often results in the necessity to walk loisgadces to water sources, and drink
contaminated and saline water from hand-dug we€lsmbined with food shortage
following low yields, this was reported to leada@ecrease in fithess and an increase
in susceptibility to diseases. Children are espigcraulnerable in this context.
Similarly to drought, floods are commonly assodatéth low harvests and hunger.
Floods furthermore limit the mobility of locals, wh impedes them from access to
food and health services, and confines their solias. Almost one fifth of
respondents had property damaged by the 2008/08,fend a number of people in
the region reportedly drowned.

The nurses at the Onkani clinic keep record ofntlest commonly occurring diseases
in the area, namely gastro-intestinal infectionemmon cold, intestinal worms,
HIV/AIDS, malaria, and malnutrition. Based on thetsa sets, health occurrences
were analyzed. HIV/AIDS is treated separately irakr3.1.3: A clear limitation of
the local data is that it only includes those pasievho came to the clinic. Since many
villagers have to walk long distances to the clinids assumed that the data only
captures a fraction of all infections. Some localay also be discouraged by the
mandatory fee for the consultation. Furthermore, data has only been recorded
since 2001 (2006 for some diseases), so it onlgrgavshort-term view.

Between 2006 and 2009, there were 24 cases of imatmorded in Onkani. Eleven
of these cases occurred in 2007/8 and four in 200Bhe low number of malaria
cases during the 2008/9 flood shows that at thistwd time, there is no evidence for
increased malaria occurrence in the study areathémwmore, the low malaria
occurrences in 2008/9 do not exclude the risk tdng-term increase in the area if
floods become more frequent — as expected for oplaets of Southern Africa,
including Zimbabwe (Boko, Niang et al., 2007). Foe period of 2001 to 2009, an
increase in gastro-intestinal diseases and intdstiorms, and a decrease in common
cold were observed at Onkani clinic. The highestuo@nces, however, were not
necessarily in the flood year 2008/9. Correlatiarefticients were calculated to
analyze possible relations between disease ocaarramd rainfall. Results showed a
medium correlation between any of the diseasesrdedoat the clinic and rainfall.
Negative values for correlation coefficients rangpstween -0.52 for common cold
and -0.42 for malnutrition. Positive values amodnte 0.48 for malaria, 0.56 for
gastro-intestinal diseases, and 0.59 for intesiv@ins. Thus, none of the diseases,
showed a strong correlation with rainfall.

The livelihoods baseline in Chaptdr6 has shown that there are considerable
differences in wealth between households. As powmiséholds have less diversified
livelihoods (e.g. no livestock), they are expectedbe particularly exposed to risk
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occurrences, e.g. crop failure. The assumption r&fqual division of resources —
especially livestock — is underpinned by estimaioinom the 1990s, which
approximate that up to 50% of the population of #M@&Rs does not own livestock at
all (Werner, 2009). In Onkani, about 14% of the ydapon does not own any
livestock. On top of this, there is great dispatigtween households that do own
livestock: while the average Onkani resident owBspices of livestock, there are
herds of more than 60 animals in the village, apdai250 at the cattle posts. As
livestock was commonly characterized as a lastrr@s@mergencies, households not
owning any are seen as particularly vulnerablesto@ccurrences.

3.1.2. Exposure to climatic stressors

According to two thirds of the respondents, livebld constraints are mainly
associated with rainfall patterns: irregular rairbeth little and much — is a main
limiting factor for agricultural and livestock outp A very common quote was that
“good rain is all that farmers need here.” Thus, tain difficulty for Onkani’s agro-
silvo-pastoralists is that their livelihoods ardlyfuexposed to climatic fluctuations,
because their crop and agricultural outputs stsodgbend on moderate rainfall. The
climatic records from the area show strong climdtictuations throughout 1917 —
2009 (Namibia Meteorological Service2009). Thus, exposure to climate variability is
not a novel stressor for people in the NCRs. Howesiace climatic extremes (floods
and droughts) may get more common under climatagshait is possible that the
already high exposure will furthermore rise.

It has to be kept in mind that the situation in thgper Cuvelai Basin — where
damages to infrastructure were devastating — loat@dpletely different (OCHA
Regional Office for Southern Africa, 2008). In coanigon, the flood impacts for
Onkani were relatively moderate, even in 2008/09.

While most climate change impacts are likely toéehawnegative effect on livelihoods
in Onkani, possible positive impacts also haved@dnsidered. There is a possibility
that climate change may bring new livelihood oppoities in Onkani, e.g. fishing in
the ephemeral river north of the village. Some argi climate models indicate the
opportunity for longer planting windows to cultiegbearl millet in some areas of the
NCRs (Dirkx, Haeger et al., 2008). This scenariaulddave a positive effect on the
overall yields and thereby greatly benefit the camity.

3.1.3. Exposure to non-climatic stressors

By far the biggest concerns of local agro-silvotpesists were low agricultural and
livestock output (mentioned by 91% and 84% of resiemts, respectively). Poverty
and lack of income were other commonly mentionedicemns. Even though
agricultural outputs are mainly determined by seabgrecipitation, they are
furthermore constrained by a limited technologirgdut (such as machinery, seed
material and fertilizer). One example for this e tirregular loss of yield due to
infestations of the red-billed quelea birQuglea quelea) (33%) and army worm
(Spodoptera spp.). Farmers stated that they had neither accesggtcjules nor to
other technical means to control the infestatidingrefore, crop losses in years where
these pests occurred were huge.
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On top of the mentioned climatic stressors, livelstoutput is constrained by the high
stocking density in the area. Klintenberg, Seehalet(2007) have argued that the
carrying capacity is exceeded especially aroun@m@tints. It has to be kept in mind
that the biological carrying capacity of the savameosystem is naturally low, so it
cannot buffer a high-intensity use. The increasedhdn population pressure is
furthermore likely not only to affect grazing, kalso the availability of other natural
resources such as water and firewood. Other camstraconcerning livestock

mentioned by local breeders were diseases (24%K,daveterinary care and labor
(14%, respectively). The government pays for thecwetion of cattle, however, any
veterinarian care on top of this is a fee-basedser

A factor reducing the exposure to human diseas#islinic in Onkani, which was
built in 1998. Presently, two nurses are employed, there is no doctor. Medication
is free, however, there is a fee of N$ 3 (US$ 0f8f) patient per visit. Patients who
are not able to pay this fee are usually treatedrée, but encouraged to pay later.
Even though the clinic is an asset for Onkanisiassumed that its presence is not
sufficient to ensure appropriate medical care lier éntire community. The lack of a
doctor, medication and equipment limit the clinissope. Furthermore, the clinic is
unable to treat patients unable to make their vaathe village center. Traditional
knowledge on healing coexists with ‘Western’ meukci For example, there are a
number of medicinal plants commonly used to treaigt, flu and intestinal worms.

Another major stressor in Onkani is the HIV/AIDSidgmic. Clinical tests of
HIV/AIDS were first carried out in 2009. In thatamr 25 individuals in the village
were tested HIV positive. This amounts less thaaedtpercent of the total estimated
population of the village. However, it is highlkdly that the majority of cases have
not been detected within the first year of testifigus, the number of HIV infected
individuals is expected to be much higher. Speadistimates for the four health
districts of Omusati range between 19.6% and 27{Maistry of Health and Social
Services, 2008), so it is assumed that the infeatate in Onkani is likely to be within
this range. The estimations of HIV infection raties the whole country range
between 15 and 20% (UNICEF, 2004evine, 2007; WHO, 2008). There are no
HIV/AIDS medicines available in Onkani. Therefoneatients have to go to the
hospital in Oshakati or Oshikuku to get the medicatWhile the medication is free,
the transportation costs to the hospital have tedwered by the patient. Given the
magnitude of HIV/AIDS infection rates in the NCRH, has the potential to
substantially weaken social structures and decraestable labor force.

The total stress on the community is not only thm ©f climatic and non-climatic
stressors, but also their interplay. Non-climati@ssors make the community more
vulnerable to climatic stressors. For example, mugdht years, migration with
livestock is no longer possible because of theem®ed population density in the
region. Another example is the lack of market ascesich is a major obstacle for
generating income by selling livestock surplus egang with abundant production.
Monetary income in turn, can ensure food secuntiymes of drought and flood. The
exposure to non-climatic stressors is mainly caused lack of access to technology,
education and non-farm-based income. Firstly, thigwt of agriculture and animal
husbandry is constrained by available technology social organization aiming at
improving the current practices. And secondly,dbependence on rainfall is worsened
by the low involvement of income-generating aciestin the area. Whereas some
interviewees reported to buy additional food ingsrof crop losses, many locals are
deprived of this possibility.
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3.2. Perception of weather and climate

The perceptions of recent and historic climategrast — including extreme events —
are presented in this section. Perceived changaspacts such as intensity, length
and onset of rainy season are described — and hese tchanges affect livelihoods.
Local perceptions are juxtaposed with climate diatan the nearest weather station. It
was found that the individual and collective memaonyclimatic patterns in the past is
fragmented and does not always show a clear pictime recently high precipitation
has negatively affected livelihoods, but irreguladppearing floods and droughts
have always been an integral part of the lives okadi’'s residents. Problems with
both floods and droughts are commonly related ¢al fehortage. Even though there is
wide access to official SCFs broadcasted on theoratie usefulness of these
forecasts is doubtful (as discussed in Chaptg}. Main limitations are the unclear
use of terminology and a very coarse spatial réieoiuA large part of the local
population observes different environmental patdmforecast the rainy season. The
reliability of these forecasts cannot be estimakedthermore, it remained unclear to
which degree agricultural and livestock decisions ldased on them. Climatic and
related environmental conditions differ greatlynfr@eason to season, and local agro-
silvo-pastoralists stated to react more or lesstgp@ously to them as they come.

For Onkani’'s agro-silvo-pastoralist, the percepgioof weather and climate are
indivisible from their influence on local livelihds. When asked about the weather of,
e.g., last season, locals typically answered havatfricultural and livestock outputs
in the given season were. For agriculture and togsin Onkani, ideal rainy seasons
are long, with constant and abundant — but notheavy — rainfall. Both very high
and very little amounts of rainfall (as well asegular rainfall breaks) reduce yields
and grazing availability. Above moderate wind amhperatures are also detrimental.

In the 2008/09 season, Ondangwa weather statiarded 855mm precipitation —
which is 400mm above the seasonal mean. The afgnialiextension office in Onkani
recorded 643mm. The yield of the season was comsidextremely low by 91% of
the households. Concerning grazing, locals werlélil 61% considered it bad, 39%
good. No spatial relation could be found betweenltitation of the homestead and
the perception of grazing quality. Neither was ¢harcorrelation between herd size
and the perception of grazing quality. The two ewmusive floods in 2007/08 and
2008/09 were mentioned by all of the intervieweédsre than one fourth emphasized
that human and livestock casualties were causethibyflood. Almost 80% of the
interviewed households saw heavy rainfalls as aa@menon which had manifested
very strongly over the last few years. When lookatgthe further past, it is very
difficult to reconstruct the climate pattern frommetcollective memory of Onkani’s
residents.

The locals perceived that the rainy season in #st lasted from January — April, but
had shifted to November — April in the last two aeées. Thus, the length of the rainy
season has increased by approximately two montbrdiog to local perception.
Local perception was compared with climate datanflondangwa weather station.
The average decadal precipitation per month waspeosd for the periods 1989 —
1990 and 1998 — 2009. This period was chosen beckasls commonly gave
Namibia’s independence in 1990 as a point of refe@eFor each individual month
from October to March, precipitation from 1999 -080vas higher than in the decade
before. Thus, in accordance with local perceptidims,data supports evidence for an
earlier onset of the rainy season in the last decad
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The local population perceived the total amountagf to have increased from 1990s
onward, however, this does not necessarily meantthas gotten more favorable for
agriculture. As there were two consecutive yearth wixtremely high rainfall, the
overall suitability of rainfall for agriculture &. constant rainfall over a longer period
of time) is considered to be lower than in the pBstreme heat is perceived to start
later in the season — and have gotten more mod#ratein the past. Strong winds
appear to have shifted from July — August to AugusbEeptember. Army worm
(Spodoptera spp.) infestations occurred several times from the d@90s to about
2004. The infestation of the red-billed quelea K{@uelea quelea) was mentioned by
one fourth on the interviewees. Even though armynmwand red-billed quelea bird
are said to have occurred earlier in the arear thege-scale infestation of crops is
seen as a more recent phenomenon. However, arglydiether bird and insect
infestations correlate with changing climate paitas beyond the scope of this thesis.

Outstanding climatic events mentioned by Onkanidesgs were droughts causing
food shortages in the late 1970s to early 1980simtide early to mid 1990s. About

one third of the respondents stated hunger to cmamon in the recent past as well.
Pinpointing extreme climatic events for specificagge was not possible, as written
records in the village are scarce. The attemptetmnstruct specific years from
interview and workshop data did not give clear gratt neither. As the individual

memories among Onkani residents divert greatlygetienot one collective image of
past climate patterns and outstanding events exists
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Figure 8: Ondangwa mean decadal precipitation 19191928 to 1999 - 2008

Based on the data from Ondangwa weather statimadaé rainfall from the 1920s to
present shows a slight decrease (see Figure 8adakcainfall in the 1990s was
considerably lower (more than 100mm) than from 1992008. This is in live with

local perceptions. Rainfall in the area has beetiqodarly high since 2004/05. When
considering at a longer time perspective, the dacainfall from 2000 — 2009 was
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the highest since the 1960s, however, similarlyhiglues per decade were recorded
between the 1920s and the 1950s. It has to beikepind that except for the past
decade, the climate data is from the weather sistdd Ondangwa and Oniipa, located
60 - 70km from Onkani. Reliability of data is fuettmore unclear as discussed in
Chapterl.4.1. What the climate data shows most clearlthat strong inter-annual
variations in precipitation have occurred ever sittise first climate records were
taken in 1916. In conclusion, local perceptiondoth rainy season onset and total
precipitation are supported by climate data from kheteorological Service and the
Agricultural Extension.

More than 40% of the respondents had already heariimate change (mainly on the
radio). Even though the vast majority of intervieseand workshop participants did
not have knowledge on the causes of climate chahges was a high awareness of
its potential impacts. Most interviewees expectiétiate change to magnify climate
variability — in particular floods, drought andaty winds were mentioned. All of the
mentioned climatic phenomena were expected to terdmtal to yields and grazing
availability, and thus as a threat to local liveldls.

3.3. Use of weather forecasts

About 40% of interviewees listen to weather andsseal climate forecasts (SCFs).
Both are issued by the Namibia Meteorological Ser¢R2009) and broadcasted on the
radio. Radios are quite common in Onkani: more thalhof the sampled households
declared to have their own receiver. The SCF of20@8/09 rainy season (found in
the annex) separately predicts rainfall for Octobddecember 2009 and January —
March 2010. Probabilities of rainfall in the afaaebperiods are predicted to be either
below, in line with, or above the baseline ‘normainfall.” Furthermore, the SCFs
distinguish rainfall patterns for two parts of tbeuntry. The parts are divided by
different rainfall probabilities for the given ped. For example, for region one, the
2008/09 SCF predicted rainfall for the period Oetob- November 2009 to be
“normal to below normal” (Namibia Meteorological r8ee, 2009). For Namibia, an
area of 825,000 kmz2, the rainfall patterns are qgmidicted for two distinct regions.
Such a coarse spatial resolution is unlikely tojuktice to a country as climatically
diverse and variable as Namibia. Another point ritictsm is the rainfall baseline:
given the high climate variability, the term ‘norimainfall’ is somewhat misleading.
This leaves room for different interpretations diat; e.g., ‘below normal rainfall’
means, and in turn, what rainfall can be expeabedhie coming season. Given these
limitations, the usefulness of the SCF for localoagjlvo-pastoralists is questionable.
Nonetheless, locals commonly stated that the indtion of the weather and SCFs
was useful to them. There may be different explanatfor this answer, including a
courtesy bias. Based on the collected data, itoispossible to describe how the
information from weather and SCFs is incorporated decision-making on
agricultural or livestock practices.

About 60% of respondents forecast the rainy seabgnobserving specific
environmental parameters. The indicators are pteden Table 2. The most frequent
nominations were the observation of wind directiappearance of clouds, and
flowering patterns of mopane trees. The remainmaicators were seldom mentioned
and are therefore expected to be less commonlyiegpdEmpirically verifying the
reliability of different methods of folk forecasgns beyond the scope of this research.
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However, as discussed in Chag?et.2, there are various examples around the world
where local knowledge on SCFs has showed to haweagstpredictive capability
(Jennings, 2002; Orlove, Chiang et al., 2002; Gr]J®005; Roncoli, 2006; Roncoli,
Crane et al., 2009). Similar to the findings oricaéfl weather and SCFs, the data does
not provide a basis to explain how local forecagtimethods contribute to informing
agricultural decisions.

Table 2: Local indicators to forecast rainy season

Category | Indicator Indication

wind Strong wind from West to East Good rainy season

Clouds Appearance of clouds Soon onset of rainy season
Stars No stars within ‘Oipale’ circle Good rainy season

Soll Cracks in specific type of bare soil Good rainyssea

Plant Abundance of flowers of mopane tree  Low rainfad\fflowers)

Good rainy season (abundant flowe

=

s)
Extremely high rainfall (very
abundant flowers)

High abundance of fruit and leaves p&ood rainy season
‘omuhadu’ tree

Large grains of wild grass Good harvest
‘ombidangolo’

Animal Termites’ way of carrying blades of | Good rainy season (carry grass
grass vertically in their mouth)

Low rainfall (carry grass horizontally
in their mouth)

Nest-building of insect ‘okakuuthile’l Good rainyas®n (nest in form of a
traditional grain storage container)

Bad rainy season (nest in the grour1d)

3.4.Land and water management

Throughout history, access to land and water hagepl a fundamental role Namibia
(Newsham, 2007). In Onkani, land and water managerman be interpreted as a
form of coping with scarce resources with fluctogtavailability. Therefore, this sub-
chapter scrutinized tenure, allocation, and useofiland and water in Onkani. Use
conflicts and resource scarcity were analyzed latioe to climate variability. Even
though resource scarcity and competition are nategalities for most Onkani
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residents, mechanisms to regulate their use hase foeind to be sparse. At present,
there are no approaches in place to seek soluiotige land issue. Water scarcity is
partly mitigated by tap water provision. Howevewnyedto the limited technical
reliability of the system, and the denied accessowofincome families, tap water
provides only a partly solution.

3.4.1. Land allocation and tenure

In Namibia’s communal areas, legal allocation oidlas only possible for agricultural
land and businesses. Grazing land is communal amdaliocated to individuals,
groups, or communities. Land is allocated via thkage headman. Applicants
approach the headman and may choose between diffel@s. A maximum of 20
hectares of agricultural land can be allocated rtoiralividual. This area may be
fenced to exclude other users.

Namibia’s legal system has created a frameworkhferegistration of customary land
rights. This means that rural dwellers are encadag register their land not only
with the village headman, but with the governmentharities. According to the
government, this official registration gives rudalellers tenurial security, e.g. when
there are land claims from newly migrating familigsthis context it has to be stated
that a relative tenurial security was also granteder customary rights, i.e. before the
land registration via government authorities cam# iforce. The official land
registration is a fee-based service. It amounts/BI$US$ 9.2) plus an annual fee of
N$ 10 (US$ 1.2). These fees are considered affteddany headmen, who are not
remunerated by the government, claim an addititarad registration service fee of
N$ 600 (US$ 73.6). There is no legal basis for gimgy this fee, but it is tolerated by
the government. Tenure is granted for 99 yearsrelhee different mechanisms of
land allocation after the tenant’s death in Ovaroblbure. The traditional pattern was
that the tenant was male and his widow was notngasgy of the land. This forced
many widows to return to live with their parentdeaftheir husband’'s death. In
present-day Namibia, however, this pattern is bmake Via the official registrations,
both men and women can be tenants of land. Thetratjon certificate also specifies
which individual will be given the land after thenant’s death.

Officially, the headman is required to consult teenmunity and let citizens voice
their potential concerns before allowing the esshbhent of new homesteads. These
consultations take place informally. Community memnsthave the right to veto. Thus,
there is a legal possibility to limit migration &m area beyond carrying capacity of the
sustenance base of the natural environment. Howeseen though increased
population pressure is a commonly expressed corfmgr®nkani citizens, the veto
right has not been practiced so far.

While land allocation and tenure is regulated boyhtraditional authorities and the
government, there are very few regulations on laselitself. De jure, headmen have
the right to limit the amount of homesteads esshiell in their village, if there is a
risk of over-use of natural resources due to higputation densities. However, this
right is not exercised in Onkani. Up to this pasftime, the headman of Onkani has
given land to every migrant to the area. Thus, d@tiengh this right has been granted
by the national government, in the NCRs, theredgsally no concept of limiting

allocation by the headmen (Werner, 2009). Grazmdyraany other natural resources
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remain open access regimes with very little leggutations. The local institutional
capacity to manage scarce grazing resources igsshtt in more detail in Chapgr.

The Land Reform Act gives the village headmen dgal authority to issue maximum
herd sizes per household, however, traditional aiites have never — and still do
not — exercised control over livestock. In Onkawhere the headman uttered
concerns on overstocking of livestock, he doestrnpoto influence the herd sizes of
the community members. It is assumed that givendiepopulation density in the
NCRs until the mid-1950s, it was not necessarystal#dish strict natural resource use
regulations in the past. The government is awarevefrgrazing of large parts of
Namibia’s communal land. However, given the cultarad political sensitivity of the
issue, there are no plans to tackle it throughitutginalizing regulations. Locals
stated that it was necessary to keep large her@ds &nergency for drought years.
From this perspective, regulations would interfeveéh the local's safety nets.
Ironically, as pressure on land is likely to in@egboth through rising population
pressure and possible aggravation of climatic strs$, it is highly questionable
whether the current regulations will be able toidwegradation — and thereby enable
the local population to sustain livestock herdsdimergencies.

3.4.2. Water supply

There are three main water sources in Onkani: aathflood water from open water
bodies, groundwater from hand-dug wells, and ch&ed water from the tap. Tap
water is piped to the village from the Etaka caaall available at five public water
points in Onkani — most of them in the vicinitytbe village center. The public water
points in Onkani are managed by voluntary local wuttees. Water fees amount N$
0.01 per liter, plus an annual membership and atilmhomaintenance fee. Three
quarters of the interviewees use tap water for élooisl consumption, and more than
one fourth have a private tap. Most respondents dithanot use tap water stated that
they were not able to afford it. Distance to tharest water point also plays a role, as
some of the more remote homesteads are more thawrammh a half hours walking
distance from the closest tap. In most cases, @erws used as a supplementary
source when water in the ponds and hand-dug wetks galine, which is usually the
case in drought years or toward the end of thesdgson. About 40% take their
livestock to the water points in times of water rshge, but throughout the year,
natural ponds are the main water source for li@st¥irtually all respondents use
hand-dug wells — shallow wells between two and foaters. Firstly, these wells
function as rainwater catchments, and when theviair is used up, locals dig deeper
and deeper to reach the ground water. Given theityadf the groundwater, it is used
as a last resort when rainwater is used up. Licksémd humans often use the same
wells. Wells are commonly shared with several hbaokts. This means that these
households share the labor of digging and maintnand the use right of the given
well. Furthermore, households usually sustain s#vevells to ensure water
availability in drought years. Rainwater harvestiagnot practiced in the area. Using
tap water and digging wells are the only copingtstyies to deal with water shortage.
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3.4.3. Conflicts on land and water

About 60% of respondents stated that there arelicenbver grazing land in the
community. The conflicts mentioned include the aexin grazing availability due to
increased livestock numbers, and the fencing gelareas. Legally, one household is
allowed to fence a maximum of 20 hectares, butra¢wvélations have been reported
in Onkani. Since fencing material is relatively erpive, it said to be the better-off
villagers who unlawfully fence large areas. Follogvicomplaints, the headman has
intervened in some cases. Another commonly mendioocenflict was livestock
damage to crops. In theory, livestock owners alegeth to herd their animals until
harvest is finished, and pay compensation in chgdamage.

Three quarters of respondents claim not to havicsrit water throughout the year.

The unreliability of tap water is a common disturba. Water breaks of several

weeks are a common phenomenon. In a few caseslovgrast years, Onkani’'s tap

water provision was cut for several months. Astdehnical problems for the water

breaks in Onkani are further up in the supply chtiare is little that the local water

point committee can do about it. The inability taypwater bills is another major

problem in the community. Firstly, the pricing exdés many potential users from the
resource. Secondly, the local water point commiitedield accountable if some

community members do not pay their water billsOimkani, there already have been
several threats by NamWater (the Namibian publicgpe partnership managing

water supply) to close the community taps if bitisntinue not to be paid. The

inability to pay one’s water bill can lead to exgilbn, but as the water point

committee members are regular citizens, this isafigalelicate and rarely practiced.

Water stress in the community is especially seiretrought years. Given the limited

capacities to store rainwater, a flood occurrengesdnot necessarily ensure water
availability until the onset of the next rainy seasThus, increased rainfall variability

(a likely climate change scenario) is expecteddggravate the conflicts over water

resources.

3.5. Livelihood-environment dynamics

3.5.1. Seasonality of labor

The livelihood activities of local agro-silvo-pasttists are strongly determined by the
temporal and spatial availability of rainfall inethgiven season. The length and
intensity of the rainy season are the main deteanisof seasonal activities in Onkani,
and the busiest time for the locals. Thus, livadith® are highly flexible to inter and
intra-annual fluctuations in rainfall.

Agricultural activities (ploughing, sowing, weediramnd harvesting) are practically
limited to the rainy season, as shown in Tablei@esthe risk of livestock to damage
crops, it has to be herded during the entire panoahich agricultural activities take
place. If livestock causes damage to crops, congbhens may be asked from its
owner. Most livestock breeders do not herd theiimals outside of the rainy season —
only in the evening, animals are driven to an eswale near the homestead. As water
gets short toward the end of the rainy seasorstidad is accompanied to water points
or ponds.
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Table 3: Seasonal activity calendar of Onkani's agr-silvo-pastoralists

¢/ & o
9/ Q L
5959 s s S
Activity IS E S S S
Agriculture
Ploug
Weed

Harvest marula

Prepare harvesting site
Harvest and thresh millet
Clear crop field

Harvest millet stems

Livestock

Take catlle to cattle post
Water livestock from wells
Collection of manure

Milk cows

Herd livestock

Forest / natural resource use
Harvest grass

Fetch salt from salt pan
Gather mopane worms
Fishing

Harvest wild cabbage

Food processing

Cook watermelon seeds
Ferment milk

Prepare marula drinks
Prepare watermelon seeds
Produce marula ol

Crafts production
Weave grainery
Basket weaving
Pottery production

Construction and maintenance
Dig wells

Maintain homesteads
Maintain fences

Average rainy season

Some owners also take their animals to the catitspin the dry season, but this is
estimated to be a small fraction of the livestoakners only. In years with abundant
rain, many locals fish as long as there is wateh@ponds. The role of fish in local
safety nets is analyzed in depth in Cha@éx The availability of natural resources
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from the wild, such as mopane worms (Gonimbraslm&eand wild cabbage often
coincide with the availability of water. As the mgiseason is the busiest time of year
for Onkani’s agro-silvo-pastoralists, natural reses are collected outside of this
period as far as possible. This is commonly pradtiwith resources such as wood,
grass for thatched roofs, and salt (fetched froenséilt pan near the fence of Etosha
National Park). The production of crafts, utenglsd tools is mainly carried out
during the dry season. The same accounts for emtistn and maintenance works in
and around the homesteads.

3.5.2. Changes in environment and livelihoods practices

This sub-section analyzes livelihoods in a histdricontext, i.e. how practices in
relation to climate variability and other stressoase developed to their current state.
The technical details of current adaptation prastiare elaborated in Chap8:8.

Not only are there large inter-annual and intratahnchanges in activities, but
livelihood practices as whole have altered with iemnmental and socio-political
changes. Increased population and livestock presfwas caused social and
environmental change, such as forest loss and di&gpa, and increased competition
for grazing land. This, in turn, has triggered resaptation mechanism, such as non-
farm-based sources of income (e.g. shops and ntidedor). Moreover, some
adaptation mechanisms are no longer suitable ferctitanged environmental and
social conditions (e.g. transhumance). Individuafratives on environment and
livelihoods in Onkani differ in many aspects, esakg concerning the agricultural
and livestock outputs in the past and presgnis may be attributed to several factors,
such as the subjectivity of answers and the laclritten records in Onkani. It is
furthermore assumed that livelihoods and wealthehalways strongly differed
between households. Not only practices as such ti@aeged over time, but also the
composition of livelihoods as a whole. In post-coéd times, cattle in the NCRs has
been marketed much more that today. It is furtheeneapected that the use of natural
resources from the wild has decreased due forast Ieorest loss was commonly
associated with the disappearance of large wildirfien the area. Wild foods,
including wildlife, played an important role in Qwéo societies in the past (Kreike,
2004).

Among the interviewed Onkani residents, there ®ear consensus that population
pressure has increased, and forest area decreasudtlie early 1990s onward.
Wildlife (including predators) has decreased alaith forest area loss. Due to the
construction of water infrastructure, water avallgbhas improved, and walking
distances to fetch water decreased. The availlofitap water has also drawn more
people to settle in the area.

About 80% of respondents agreed that agriculturd badergone considerable
changes in the past decades. The most commonlyanedtichanges and innovations
are ploughs (63%), tractors (57%), drought-tolersagds (25%), artificial fertilizer
(19%), and animal-drawn weeding machinery (19%)pughs have enabled to
cultivate larger crop fields, however, more thafvdétated that the labor availability
in their households had decreased. So on the one, pdoughing technology has
improved, on the other labor force has decreasethémy families. Thus, it remains
unclear if there has been a considerable changeltivated area per household. The
decrease of labor force can be associated to eliffdactors, such as fewer children
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per family, compulsory schooling and migration ites. Access to education has
increased in Onkani, and according to the lochks, vast majority of children in the
village attend at least elementary school nowadagsording to the 2001 Population
and Housing Census, at least 90% of children betveeeen 16 in Omusati region
attend school. In Otamanzi constituency, the ligreate of individuals above 15
years is estimated to be 84.4% for males and 8I®% emales (Central Bureau of
Statistics, 2005). Migrant labor is not a recenemdmenon in the NCRs. In fact,
under South African rule, many Ovambos worked agewniborers in Namibia’'s

mines and on commercial farms (Kreike, 2009). Thlready in colonial times, some
rural households in Onkani got financial suppootrirfamily members living outside

of the community. However, according to the loc#tgre are more migrant workers
today than in the past.

In the past, crop fields were moved every few yed@ings practice was prohibited by
the colonial government in the 1960s (Newsham, R0B€cording to the locals,
shifting cultivation has become a rare practicéhm village. Decreased soil fertility
was a commonly mentioned problem. It is possibkg this is associated with the
abandoning of shifting cultivation. This would foermore explain why there is little
knowledge on the management of soil fertility ink@ni. Ploughs are relatively
common these days, but still there are many holdelwho do not own one. The
households without a plough either burrow one ffamily members or neighbors, or
they till their field with a hoe. Before the intnaction of animal-drawn ploughs, hoes
were used to plough fields by all farmers in theaarEven though tractors were
commonly mentioned innovations, it has to be stétatino farmer in Onkani owns a
tractor. During the rainy season, tractor ownemfroutside the area come to Onkani
and the surrounding villages and can be rentedawngp crop fields. The saving of
labor time by using a tractor is enormous, howewagording to local income
structures, the costs (up to N$ 300 (US$ 40) par)hare high and not affordable for
most community members.

Since the establishment of the agricultural extamsffice in the mid-1990s, local

farmers have the opportunity to consult the extansechnicians, attend workshops,
borrow tools and machinery, and buy seeds andiZerti Workshops and trainings
are held on a variety of topics, such as manageroédivestock diseases and
application of artificial fertilizer. Seeds sold #te extension office are heavily
subsidized by the government. Pearl millet seedisaseN$ 3.5 (US$ 0.45) per

kilogram, whereas 4.5 kilograms are recommendedth@eare.

A newly emerging livelihoods practice in Onkanilieme gardening of vegetables
and fruit trees. There are no estimations on theustof households with home
gardens at this point. However, under the patrordg@IKE, an initiative to share
knowledge and experience on home gardening washaualn This shows that there is
a certain demand by the local population. Home @ dare commonly irrigated with
tap or flood water. As described earlier, cattleene major market commodity in pre-
colonial times. In was not before selling cattleswastricted by colonial regimes that
animal husbandry became limited to subsistence (Kseike, 2009). Along with
changes in natural resource availability, livelidlegractices have been adapted. This
Is shown by the change in grazing availability. ®ltinan one third of the respondents
stated that grazing availability has declined ie tlecent past. According to those
respondents, grazing in the village was so abunidathe past that livestock was only
taken to the cattle posts in drought years. Todagzing pressure in the village has
reached a point where many livestock owners keep #nimals at the cattle posts
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year-round. This pattern is congruent with the olesi@ons of Newsham and Thomas
(2009), who found that leaving one’s livestock la tattle posts year-round was a
more recent phenomenon related to increased hunopulgtion and livestock
densities in the NCRs. Cattle posts as such haee baisting for a long time in
Ovambo culture, however, they were mostly usedaftew months during the rainy
season. This way, grazing resources in the villagee spared for the dry season
(Kreike, 2009). In the past, Ovambo culture was ensirongly characterized by
transhumance, thus, livestock herds were moved herever water and grazing
resources were available. With increased populatemsities in the NCRs, there are
few sparsely populated areas left for cattle herdergo. Concerning the amount of
animals kept, it does not seem possible to ideatdgneral pattern, as herd sizes were
said to have always differed greatly between haonissh However, livestock
mortality decreased as the colonial governmentodhtced vaccinations of cattle
(Kreike, 2009).

Fishing is not a newly emerging livelihoods pragetibowever, the two consecutive
flood years have constituted outstandingly goodddams. The fishing tools and
technigues described in Chapte6 were reported to have long been a part of
Ovambo culture. Only a few natural resources from wild were ranked as highly
important, especially wood and grass for thatcheafst Wild foods and medicinal
plants were only marginally mentioned. Thus, theaontant role of natural resources
from the wild described by Kreike (2006) appearbdwe sharply declined.

The sometimes contrary perceptions of differentsebwolds are exemplified by the
following responses: 24% said to have lower yi¢hds in the past, while 19% spoke
of higher agricultural yields. This reinforces thabservation that livelihoods

(including vulnerability and adaptive capacity) fdif greatly between households.
Thus, even though climate variability is a crudattor of agricultural production,

there are arguably other (non-climatic) factorsedwaining vulnerability on a

household scale.

Overgrazing is a common concern in the NCRs. Howedfie narrative of overuse of
natural resources in the NCRs is not always caadistnd contested in some parts. At
least until the 1990s, there were no severe sighsush encroachment or
desertification — even though this had been pragalgay the colonial regime (Kreike,
2009). Today, the biggest pressure on the grassgurces at the cattle posts appears
not to be livestock owners from the NCRs, but urbatiepreneurs.

3.6. Adaptation practices

As the two main climatic extremes in the area ateeethe lack of rain (i.e. drought)
or highly abundant rain coupled with influx frometipper Cuvelai Basin (i.e. flood),
coping mechanisms were analyzed with a focus csetbeents.

Looking at the coping strategies from a macro peEgsype, it is striking that the risks
of shortage of resources are substantially spreadng different livelihoods.
Traditionally, these livelihoods were spread oni@dture, animal husbandry and
forest use (Kreike, 2004). When one of these Inadd components gave little output
in a certain year, there were always others to ogly This is a macro adaptation
mechanism to the harsh environment and the higahable rainfall of the NCRs.
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Other adaptation mechanisms found in Onkani ar&ebamvolvement, governmental
disaster relief and migrant labor.

Besides technological adaptation, there is a stsoegal net supporting disadvantaged
families in times of food shortage. In drought dlwbd years, the government also
intervenes by providing free food packages. Thisnsexample of how external
influences on adaptation find their way in the camity. However, locals frequently
reported that the emergency supplies of the goventrwere unreliable. Therefore,
they play a subordinate role in local safety néslarge, endogenous adaptation
practices are dominantly practiced on a househaddvdlage community level. Other
informal or formal institutions play a surprisindiitle role. Even though the value of
cattle exceeds material benefits (Kreike, 2009, High livestock densities in Onkani
were frequently pointed out as problematic. Manjenviewees expressed their
discontent about the high pressure on rangelankichvcaused generally low fitness
in livestock. This problem was said to be acceeiia years with extremely high or
low rainfall. Although interviewees expressed thath estimations were difficult to
make, the herd size per household is said not\e bansiderably changed over the
past decade. Thus, livestock densities have mas#y because of the increase in the
amount of households in the area, not because ofcagase in numbers of livestock
per household.

3.6.1. Drought

Water availability is the main limiting factor fagricultural production in drought

years. Nonetheless, agriculture is rain-fed andetlage few mechanisms to capture
and store rain or flood water. The cultivated ctgpes are well adapted to the harsh
environmental conditions of the NCRs. The risk afjcfailure is furthermore spread

by intercropping and using a variety of crop typ€&gmaditional hand-dug wells are

used along with tap water. Livestock was traditlynamoved to more remote areas in
times of drought, but this coping strategy is nager valid given the increased

population densities in Onkani and the surroundirea.

Pearl millet, the main staple food in the NCRshighly adapted to little water
availability, high temperatures and low soil fetyil The crop performs up to seasonal
precipitation as low as 300mm (Matanyaire, 1998ixtliermore, pearl millet shows
high tolerance to soil salinity, as encounteredhamy parts of the NCRs. In order to
reduce the high risk of crop failure, pearl milist commonly intercropped with
cowpea (Hillyer, McDonagh et al., 2006). As allentiewees cultivated pearl millet
and more than 80% cowpeas, this finding is supdoite the research area. Most
Onkani residents furthermore spread the risk gb ¢adure by cultivating a variety of
agricultural plants such as sorghum, maize, groutsdand watermelon (shown in
Figure 6. The prevalent cattle breed used in th&8I(S called Sanga. Even though it
is considerably smaller and lighter than cattleedseused by commercial farmers in
Namibia, Sanga is highly adapted to the warm and aimditions in the NCRs
(Kreike, 2009).

Agriculture is exclusively rain-fed in Onkani. Thely exception is irrigation of small

home gardens, which is practiced only by a smalition of residents. These home
gardens are either irrigated with tap water or wateam natural ponds. The latter is
only possible in years with abundant rainfall. Thpographical exposure of the crop
field is considered when choosing a plot. Howevate farmers face a dilemma
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whether to choose a plot in a depression or onl@aragon. A plot in a depression
receives more afflux water, which is beneficial years with low rainfall, but
detrimental in flood years. An elevated plot avoasvater lock in flood years, but
receives little afflux — which can result in dryiogt of crops in years with little
precipitation.

At this point of time, digging wells is the mostnemon mechanism to abate water
shortage in the dry season (mentioned by 71%)rdaght years, well water tends to
get saline, but for those without access to tagemydhere are no alternatives. Water
from wells is usually consumed unfiltered or treat@he clinic in Onkani freely
provides powder for chemical water treatment, I the provided amounts are
reported to fall short of the demand. Chlorinatad tvater has only eased water
shortage for those families who have access tdatvever, given the unreliability of
tap water, this is neither the single source tg o#l in Onkani. Therefore, even those
villagers with access to tap water usually mainthigir own hand-dug wells. There
were no mechanisms to collect rain or flood watkemwthe research was initiated.

At the cattle posts, the most common coping styategleal with drought is migration
to more remote grazing areas or water points. Herdethe cattle post also dug a
surface water catchment, which is deeper than tierra ponds and therefore
preserves water longer during the dry season. Thereat least two such surface
water catchments at the cattle posts. The dowrddittgés strategy is that areas around
water points have been proved to be the most caesegr ones in the area, which
causes soil degradation and erosion (Klintenbed) \&@arlinden, 2008). In Onkani
itself, there are no artificial surface water catemts, but herders drive their livestock
to natural ponds outside of the village when neargssAs discussed before,
transhumance was a stronger element of Ovamboreuituthe past, but higher
population densities made this more and more ditfi;y the recent past. As food
availability is a major constraint for livestock @gnought years, crop residues are used
as livestock fodder. Apart from crop residues, sterage of animal fodder is rarely
practiced in the community. An exception is watdons, whose seeds are used as
chickenfeed in the dry season. Crop residues atieeiumore used as building material
for fences and homesteads.

3.6.2. Flood

For floods, there appear to be fewer coping mesnasithan for droughts. More than
one fourth of the respondents fish to compensadailv yields that usually go along
with floods. The economically most relevant spedmedude different species of
catfish (order Siluriformes) and Tilapia generaeTotal amount of fish species in the
Cuvelai and Etosha Pan are estimated to be 49i$C&bberts et al., 1998). More
than 13% of the interviewees sell fish, mainly ocdl informal markets. As discussed
in Chapterl.6.2, waterfowl is also commonly hunted in floaghys. Fishing is mainly
practiced in the North of the village, where thegést ponds and ephemeral rivers
form. In the southern part of the village, natupainds are scarcer and fishing
opportunities very limited even in flood years. Hogr, some of the households
located farther away from ephemeral rivers repottestock fish in the small natural
ponds near their homesteads. Fishing is commordgtised with groups of ten or
more people using wooden scoop nets. The grouiglirimen forms a line and drives
the fish by wading from one end of the pond todtteer. Fish are then removed from
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the pond with the scoop nets. Some villagers alsed to catch fish and stock them
in natural ponds near their homesteads. Even ththektocked fish are not fed, this
Is a simple form of aquaculture. In flood yearshing can be practiced until very late
in the dry season. In 2009, some villagers in Ongalh caught fish in October.

During the 2008/09 flood, more than one fourthedpondents had to relocate (parts
of) their homesteads. Most frequently, the cookind sleeping areas where moved to
an adjacent area. Drainage was also dug to keepatez outside of the homestead as
much as possible. During the extreme flood in 2008he government sent
helicopters to Onkani to drop food packages, entweerovision of medicines, and
evacuate severely sick individuals to the hospit&shakati.

Food is stored when yields are abundant, but isecutive years of drought or flood
(as experienced in 2007/8 and 2008/9), many regd&#nOnkani are not able to put
any aside for times of need. Three quarters ofrttezviewed villagers store food for
subsistence. The most commonly stored foods am pédket, sorghum and cowpeas.
Many of those respondents not storing food stdtatitheir low yield does not permit
them to put anything aside. Sharing food and watgh neighbors and family

members is very common in times of need. This $owa ensures the support of
poorer community members. A more recent approacdaptation is buying staple
food to supplement low vyields, which is practiced B0% of the interviewed

households. About 15% sell livestock to buy stdpled in times of need. Pension
money was also said to be commonly used to buylsogmtary food. About one

third of respondents receive so-called ‘droughiefefrom the government — 20 kg
bags of maize flour. The ‘drought relief is proetl by the government and
distributed via the headman to the neediest familighe village.

3.7. Adaptive capacity

Assessing the adaptive capacity of Onkani basicahgns in how far the adaptation
practices can buffer the exposure to potentialsridkhere is a certain technological
ability to buffer irregular drought and flood ocoemces. There are relatively few
mechanisms to ensure sound agricultural and lieksbatputs in years with climatic

extremes. Some traditional adaptation mechanisut) as migration, have become
invalid due to higher population densities in th€R&. What increases adaptive
capacity, however, is the risk spreading over diffe livelihood components — all of

which strongly dependent on sufficient precipitatiG-or example, while more than
90% of interviewees had low yields in 2008/9, stthout 40% were satisfied with the
grazing availability in the given year. But everotlgh the spread livelihoods may
have the ability to buffer one year of disturbartbey certainly reach their limit when

extreme disturbances occur in consecutive yearkad@residents also have shown
the ability to react to benefits of disturbanceg. aising fishing as an additional
livelihood in flood years. The provision of tap watis another factor mitigating

pressure on water sources.

Adaptive capacity in Onkani is also built on ingtibnal scale. A factor contributing
to adaptive capacity is the extensive safety netth bvithin the community and the
extended family network outside. The governmentdrastructure furthermore
contributes to adaptive capacity, especially in wster and health sector. A factor
weakening adaptive capacity is the prevalent compraperty regime of grazing,
water and other natural resources. This system wloielsave effective mechanisms to
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avoid the excess of the area’s carrying capacitgike (2009) found that the common
property regimes in Ovambo culture had been abtedagveruse of grazing lands
until the late 1980s. However, the experiences f@nkani lead to the assumption
that the local arrangements are likely not to ble &b buffer the additional stressor
added by the increasing population densities inattea. Thus, the local institutional
capacity to adapt to this stressor is considered lo

The high livestock densities contribute to land rddgtion. This insight arises both
from local narratives (see Chap®6) and scientific research in the area (Klintegbe
and Verlinden, 2008). The increasing populatiorsguee furthermore magnifies the
pressure on grazing lands. However, given the grepbrtance of cattle both in
social status and networks (Kreike, 2009) and gafets, the willingness of the
households to reduce stocks appeared low.

The transitional process from subsistence-baseeélilnods to market-based
economies is starting slowly in Onkani. The ext@mi impact of this process of is not
predictable. In this context, it has to be recallledt pre-colonial Ovambo cultures
were strongly drawn in commerce, especially regaydiattle (Kreike, 2009). Thus,
market involvement is not a completely new phenamem Ovambo societies.
Arguably, the strong dependence on natural resseur@kes the community greatly
vulnerable to climatic extremes. Even though livetds diversification (in particular
toward livelihoods detached from precipitation pais) could furthermore spread
risks in the community, this is surely no panacEar example, an increase in
commercial activities is likely to bring novel clalges to the community, such as
dependence on market fluctuations. In conclusieenehough there is substantial
local knowledge and skill to adapt to climatic tiwations, it remains unclear whether
climate change and additional non-climatic stressoay be buffered beyond a certain
extent. What is clearly shown is that the vulndigbiof the community is not
exclusively composed of climatic stressors, butaofomplex interplay with other
pressures. The example of increased populatiorsymesin the area leads to the
assumption that adaptive capacity to cope withafienstressors is higher than to deal
with novel non-climatic external stressors.

3.8. Conclusions

This chapter sums up the findings on vulnerabitiy climatic and non-climatic
stressors. The findings from Onkani show that theertainly a rich experience and
large body of local knowledge on adaptation to alienvariability. Local knowledge
has also been exposed to technology and sciemifisvledge from outside the
community, especially through agricultural extensiservices in the area. Thus,
scientific knowledge has, through ‘imported’ tectugies, already found its way into
local practices. Local knowledge was developed Mpain relation to rainfall
variability, and has shown to be a major tool ira@d/e practice. Arguably, the
livelihood practices in Onkani have not been camstaer time, but been adapted to
changing environmental and socio-political condisoGiven that Ovambo societies
have always been confronted with climatic fluctoas and extremes, their way of life
as a whole is highly adapted to these. This alsanmdhat the composition of
livelihoods has been adapted to changing circurast@anFor example, wild foods
appear to have decreased in significance to ligelils contribution in the past
decades, whereas the importance of fish has coabigancreased.
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As livelihoods traditionally rely on three pillarssks are substantially spread. While
all three livelihood components depend on rainfalg unlikely that all of them fail in
the same season. Rather than adapting a singliéa¢iod to climatic shocks, adaptive
capacity in Onkani is built by sustaining a variefylivelihoods as a safety net. While
different livelihoods are practiced parallel, thephasis shifts depending on the rainy
season. Both in drought and flood years, livesttakds to gain in importance
concerning food security. Adaptive capacity in toenmunity is furthermore built on
different scales. Besides a wide variety of tecbgmlal adaptation, there are (mainly
informal) institutions forming a safety net in casleshocks. The strong social nets
include the extended families living in urban areas

The example of Onkani shows how vulnerability casuit from a complex interplay
of climatic and non-climatic factors. An overallsassment of the community’s
vulnerability is extremely difficult. On the one rdy there are many findings
supporting a strong adaptive capacity to climatid aon-climatic stressors. On the
other, some findings leave strong doubts whetheectdmmunity will be able to buffer
increased climatic stress in combination with otkiessors in the future. A factor
alleviating the community-specific vulnerability @nkani is the provision of tap
water in the village. However, it has to be kepimimd that tap water provision is
neither fully reliable nor affordable for all commity members.

A major factor contributing to vulnerability in Oaki is the high dependence of
livelihoods on moderate precipitation. There areyview economic activities in the
area which are not related to climatic factorsttis$ point of time, there are virtually
no meaningful alternatives to subsistence agra<lstoral livelihoods. Therefore,
the ability to buffer crop and livestock failurdsdugh alternative sources on income
is very low. Vulnerability is unequally spread metcommunity. Poor households are
frequently deprived of livestock and tap water asceTherefore, their ability to
spread risks is considerably lower compared toebetf households. This is why
they are considered most vulnerable to climate ghan

The high livestock densities in the area make gmalands vulnerable to degradation.
Farming and livestock keeping are very centrahmitlentity of the locals. There are
major social assets related to cattle ownershigtleCare used to enhance social
relations, and distributing one’s herd to differeloications is a fundamental
component of risk spreading. Cattle are also use@ dast resort to draw on in
emergencies in the research area. Thus, cattleade & tangible value in Ovambo
societies, which goes far beyond what is frequestigplified as the social status
associated with its ownership. Apart from the déston on the use value of cattle,
there is a broad consensus among villagers thardeeis overstocked. This, in turn,
is said to increase competition for grazing landed substantially limit the

productivity of livestock. In particular the combition of high stocking densities and
migration to the area was held accountable for thsie. As grazing land is

communal, there are no use restrictions in placgepgendent of the role livestock
plays in Ovambo culture, the current regime of edagd management is widely
perceived as problematic in the community. The adens similar to the one outlined
in Hardin’s (1968) ‘Tragedy of the Commons’. Teclugical adaptation may

mitigate the problem, but beyond a certain poim¢, land will not be able to sustain
livestock densities. In order to avoid land degtimtiaand a decline in the benefits
derived from livestock, the current institutionalechanisms around rangeland
management may have to be revised.
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An indicator for social change in Onkani is thergasing recognition of women in
the community. While household heads in Ovamboeties are traditionally male,
half of the surveyed households in Onkani were [®atemales. This pattern is likely
to be (at least partly) related to male migranbtalvhich has drawn many males to
the cities. This gives rise to the assumption thate is an ongoing process of social
change in the research area.

In conclusion, the ability of local livelihoods gtaces to cope with climate change in
combination with non-climatic stressors remains igudus. Even though

endogenous knowledge and practices showed to Hdyhdynamic to changing

environmental and socio-political conditions, thecdl institutional arrangements
exhibited a lacking capacity to manage the increpsiompetition and scarcity of
some common pool resources in the area.
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4. Adaptation as an intervention

Chapter3 has exemplified how adaptive capacity is buildagenously. In contrast,

the main objective of this chapter is to analyze #pproach of the ongoing
community-based adaptation project in Onkani. Asdhs relatively little experience

with adaptation projects, this case study seelkmio insights in how the overlapping
concepts of adaptation and development are comlmnetie ground. The project in
Onkani is implemented by OIKE, a community-baseghaization. OIKE has written

the project proposal in cooperation with one of thenors, the Small Grants
Programme. Thus, the adaptation project in Onkamot an intervention project in

the narrower sense. To a great extent, the prgegetanned and implemented by a
community-based organization, but it is financed &acked up by an international
development institution. Firstly, the cooperatianthe proposal writing process is
analyzed. The translation of international donoeratas to local practices is the
central point of analysis. Then, the ongoing andnpéd project activities are
presented. The activities are divided in technalalgieducational and institutional
aspects. The view which OIKE members have of adaptand development (and
how this perception shapes the project approachaatidties) is analyzed. It is then
examined in which aspects the adaptation projdéerdifrom a rural development
approach. Lastly, the institutional capacity of @IKs discussed, and how the
adaptation project contributes to building adaptiepacity to climate change in the
community.

4.1. Project proposal writing process

The national framework of community-based adaptatvas presented in Chaptef7.

It was discussed that the background on Namibiaisate change context is provided
by the Initial National Communication to the UNFCQ@ommunity-based adaptation
stresses the need to incorporate climate changesidayations in bottom-up
development. The Small Grants Programme has isguetélines for community-

based adaptation, and financially supports pilatjgmts in different developing
countries. OIKE is the first organization whichrgd such a pilot project in Namibia.

The proposal for the ongoing adaptation project watten by OIKE, but received
support from the staff from the Small Grants Pragree. It is crucial to note that the
first impulse to write the proposal came from OIKEhe community-based
organization had initiated a project outline fooigson rangeland management. This
outline was taken as a basis for the first drafthef community-based adaptation
proposal. However, the rangeland management compoh®IKE’s original project
ideas was no longer followed in the proposal fa& tommunity-based adaptation
project. In fact, none of the activities addressedhe initial and the final proposal
relate to rangeland management. As the origingépradea had not been compiled in
a document, this analysis is limited to the prodess the first to the final project
proposal.

Supporting local organizations in the proposalimgiforocess is an idea established in
the Community-based Adaptation Country Programnrat&yy (SGP, 2008). The
process was furthermore guided by a so-called Vability Reduction Assessment
(VRA) — a rapid appraisal of climate change risksl aadaptation needs in the
community. This assessment is a tool propagatethbyUNDP community-based
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adaptation program. In Onkani, the VRA was hel@&aptember 2008 in cooperation
with staff from the Small Grants Programme. Pubiieetings were held by OIKE in
two of the four communities taking part in the pibwoject. The main objective of the
meetings was to get input from different commumigmbers and hear their needs
and concerns in regard to adaptation. Based oauttemes of these meetings, OIKE
wrote a project concept. Even though OIKE membengehrepeatedly stressed that
the proposal is a product of the ideas of all masibéhe coordinator of the
organization played a key role in this writing pees. The final proposal states that
after initial community meetings, the “(...) OIKE Conittee requested the
coordinator (...) to compile the draft concept aslvesl the overall concept.” The
coordinator worked as ‘extension community suppdffiter’ under an earlier project
by the Desert Research Foundation Namibia (DRFNY, lzaas functioned as a link
between OIKE and external institutions ever sifibeen though she has moved to the
community comparatively late (in the mid 1990s) $h a well-respected individual
in the community. She is the only OIKE member vathigher education degree, and
one of the few who speak English. These capaaifies her a special status in the
community-based organization. Firstly, she can camuoate directly with the staff of
the project support from the Small Grants Programane secondly she is the only
local person able to formulate the proposal in Ehgl

After OIKE’s project concept was accepted by theabr®rants Programme, they
received a planning grant of US$ 2,000 to arramgeproject in more detail. OIKE
issued a first draft in May 2008 and sent it fovis®n to the Small Grant
Programme’s National Steering Committee and the Qffice for Project Services
(UNOPS). The further process cannot be clearly nsitacted based on the data.
Since the proposal was written in cooperation \th Small Grants Programme from
an early stage, it is extremely difficult to statbich ideas came from OIKE in the
first place, and which ones were suggested to thdowever, comparing the two
versions, it is clearly shown that the first drpfoposal issued by OIKE underwent
major revisions before it was approved. This restribm a comparison of the first
draft and the final proposal. Both drafts contaativéties on rainwater harvesting,
maintenance of hand-dug wells, and soil and coasierv. The first draft, however,
also included environmental education in schoofs] targeted young villagers to
implement specific project activities (Amaambo, 800rhese aspects are not found
in the final proposal. Instead, the final propdsaluded activities on climate change
awareness and sharing lessons learned (Kalengakuasnaet al., 2009). Both the
draft and the final proposal state the key goalolews: “The objective (...) is to
increase community-level capacity to be able topada climate change through
implementation of sustainable agricultural pradi¢e.)” (Amaambo, 2008; Kalenga,
Amakutsi et al., 2009). In the final version, maastivities are elaborated and the
climate change ‘angle’ is emphasized to an inceaegree. For example, the first
draft describes the local perceptions of climatangfe, namely increased stress on
livelihoods by frequent droughts since the 1980d #wods since 2007. In the final
version of the proposal, this local perceptionamplimented by a section which adds
scientific knowledge, and puts climate change imadonal and global perspective.
Furthermore, the language, style and lay-out ofdiadt were substantially adjusted
for the final version.

Many ideas of the Community-based Adaptation CgurRrogramme Strategy
(outlined in Chaptel..7) are clearly reflected in the project propos&aist of all, the
geographical and sectoral focus on smallholdercaljure in the NCRs was set by
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this paper. This may explain why the original rdagd management focus did not
enter the proposal. Moreover, some of the priaaitivities suggested by the paper
are part of the proposal — in particular rainwatarvesting and climate change
awareness campaigns. The strategy paper furthersuggests to link livelihoods
with land degradation risks. In the proposal, tlés addressed through soil
conservation and forest protection. Two aspectthefstrategy paper are addressed
less explicitly by OIKE: linking adaptation to pawe reduction, and adaptive
management. Income generation is only marginallgregbed in the proposal,
however, poverty reduction is indirectly tackleddmtivities such as improving water
access. OIKE members stated to be unfamiliar Wwigsé guidelines of the Country
Programme Strategy, however, the proposal writirgg wonducted in cooperation
with the institution who issued them. This explamsv the ideas of the strategy paper
have found their way in the proposal.

In conclusion, the joint proposal writing procegscribed above shows that the Small
Grants Programme functioned as a mediator betweea perceptions and ideas
around adaptation and global adaptation discoumdesrole of OIKE was to compile
local perceptions and concerns, which were issuedhbe community in public
meetings, in a project outline. In principle, then&@l Grants Programme assisted
OIKE in translating these local perceptions andceons, and refined the project
proposal. In the translation process, the concéptieas of the Small Grants
Programme on community-based adaptation were gtediras well. Without the
assistance of the Small Grants Programme, OIKE dvbalve hardly been able to
write a proposal eligible to the standards of imé&ional funding bodies.

4.2.Project outline and activities

An overview of the CBA activities in the proposaswgiven in Chaptet.7. Here, the
planned activities are described in depth — basetth@® proposal and group interviews
with the OIKE management committee and members.atheities were categorized
in technological, institutional and educationalesdp. The two ongoing activities, i.e.
rainwater harvesting and climate change awarer@ssdescribed and analyzed in
depth. The remaining activities had not been slastieen this research was conducted.
Therefore, the description of these activities asdal on the way they are planned
rather than on observation of their implementation.

4.2.1. Technological aspects

In the first project phase, rainwater harvestinthesmain activity. It also serves as an
umbrella for other activities which depend on wateailability, e.g. home gardening.
Rainwater harvesting activities were started int&aper 2009 in Onkani. In the first
year of the CBA project, rainwater harvesting hasrbplanned to be conduced at
several pilot sites. With the technique used, raiiewfrom a corrugated tin roof is
channeled to a plastic container via gutters apeiAs a corrugated tin roof is a
prerequisite for the pilot sites, there are fewaie households who are able to take
part in the piloting. To avoid the overreachingvedalthy households — which are
usually the ones who can afford brick houses watiiugated tin roofs — OIKE pilots
mostly at public sites, e.g. the school in Onkéalmtil October 2009, water containers
of 5,000 liters for rooftop rainwater harvestingrevelelivered at four schools — one
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per pilot community. The installation of the contis was the responsibility of the
schools.

OIKE also plans to harvest surface runoff rainwatetwo pilot sites. The idea is
similar to the catchments found at the cattle pwsenlarge a natural depression and
thereby enhancing the water inflow and storage @gpaThe planned runoff
rainwater harvesting sites are designated to hetiefiindividuals engaged in home
gardening. Irrigated home gardens are planned ascame-generating activity. As
rainwater harvesting just started as a pilot ptojdten this research was conducted, it
Is not possible to make an assessment of its ssi@eesontributing to overall water
availability in Onkani at the given point of time.

The other main technological aspects are soil ggatien, improvement of the hand-
dug well infrastructure, and forest conservatiohe Thain goal of soil conservation is
to combat erosion by planting trees. Erosion occorginly in flood years.
Furthermore, soil fertility and soil management lsHae improved. OIKE is
considering conservation tillage as a possible reldgy. The project seeks to
maintain hand-dug wells and improve the currentl wetastructure by developing
new techniques (e.g. minimizing evaporation by coepwells). Since tap water is
neither accessible to everyone, nor always avaidid@nd-dug wells are safety resorts
for virtually all citizens of Onkani. In order tovaid further degradation of forest
resources, OIKE wants to cooperate with the Dimatgoof Forestry. At this point of
time, it is unclear whether they want to protecubllands or reforest degraded sites.

All of the described technologies are piloted witthe project. The idea of piloting is
to experiment with possible solutions, and let letwadds adapt these technologies
according to their needs and abilities. The prgpecposal does not elaborate ideas on
the adopting of piloted technologies in the posiigunt phase. This means that locals
have to adopt the piloted technologies without Hert assistance. While some
activities — such as runoff rainwater harvesting aand-dug wells — rely on locally
available technologies, rooftop rainwater harvestiequires materials which are not
locally available. These materials include watentamers, gutters, and corrugated
iron roofs, and are relatively costly accordinddcal standards. The 5,000 liter water
containers bought for the project cost N$ 4,000 §UB43). As a comparison: the
minimum monthly wage for farm workers in Namibia @amts N$ 860 (US$ 107)
(Shejavali, 2009). As discussed in Chafté€r.1, most of the herders at the cattle posts
receive only a fraction of this. The project does mtend to make the piloted
technologies affordable after the project interiemt Given the local income level,
such constructions are a high — if not unattainablevestment for most citizens of
Onkani.

4.2.2. Institutional aspects

The final proposal stresses the need to build “€apacity of OIKE to continue to
lead the community in terms of managing water and(s.)” (Kalenga, Amakutsi et

al., 2009). In the first project phase, OIKE sea&simprove their institutional

structures and working environment. As a first stéyey want to equip their office
with writing supplies. This shall facilitate thewapacities in project planning and
reporting. The acquisition of a cell phone shatilftate communication with external
partners. Due to lack of electricity, computerrbigy, and funds, computing is out of
reach for OIKE at this point of time. In Septemi2809, several OIKE members
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received a two-day training on accounting. As fitiahadministration is a key task of
OIKE, its members stated that it was crucial toriowe their capacities in this respect.
Even though OIKE receives the funding step by sty a two-year period, they did
not handle monetary amounts of such dimensionsr&efOIKE also received a

workshop on participatory monitoring and evaluationOctober 2009. To get new
ideas for possibilities to develop agricultural girees, three OIKE members went on
a one-day exposure trip to different commercianm@long the Etunda Canal in the
north-western part of the region. In the courséhefproject, more such activities are
planned. OIKE members uttered that before tacklbegtain activities (e.g. soil

conservation) they want to exchange ideas withrgihgects who experiment with it.

By sharing lessons learned with policy-makers, OB€eks to raise awareness on the
need for adaptation in rural poverty reduction paogs. Moreover, an exchange of
experiences and practices with other community-dbasejects is planned to support
a learning process on adaptation in the NCRs. Téetings with OIKE revealed that
at present, the members do not have a clear ideavosome of the planned activities
will be implemented in the future. Neither was therdefinite view or consensus on
which goals were pursued with certain activitiest Example, when enquiring about
the goals of soil conservation, OIKE members did agree whether the primary
objective was to prevent erosion, increase sotllitgr or to enhance forest cover.
This may be partly explained by the fact that theye supported by the Small Grants
Programme in the proposal writing process. Anotispect is that OIKE roughly
outlined the activities in the proposal, but depsl@a detailed implementation plan in
the course of the project. Thus, the approach &EJs rather to learn by doing than
extensively planning ahead. In summary, improvingEs institutional capacities to
conduct the project is planned to be an integrel gfathe project.

4.2.3. Educational aspects

Raising community awareness on climate changetendded for adaptation has been
a key concern expressed by OIKE. In cooperatioh wkternal support, OIKE also
wants to develop an awareness package for schodieiarea. The ‘Natse Otweya’
Community Toolkit plays a major role in this conteXhe toolkit is a workbook to
communicate climate change and its potential ingact livelihoods to subsistence
users in the NCRs (IECN, 2008). It consists oftaofeommunity ‘tools’ to conduct a
baseline assessment of climatic and non-climatiessors. Not all of the tools
specifically relate to climate change. Howeverpad of the toolkit, the outcomes of
these tools are discussed in a climate change xdomteorder to determine which
stressors experienced in the community are reletedimatic patterns. The toolkit
was applied in five community workshops in Onkaoifi September — October 2009.
The workshops were facilitated by the author anaaslator. To compliment the
workshop outcomes and observations, an evaluafidheotoolkit was held together
with the community in September 2009.

The basic message of the toolkit is that futuraefadli will be more irregular than in
the present. The toolkit gives examples for posseniaptation technologies (e.qg.
rainwater harvesting and aquaculture), and streskes need for community
organization (e.g. collective land use planningtQN, 2008). Thus, the toolkit
propagates both the need for adaptive technolagidsinstitutional arrangements to
facilitate adaptation. As an introduction to themete change thematic, the toolkit
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suggests a ‘community — expert exchange discuss@woricerning the climate change
awareness training, the toolkit does not seek rangty include the perceptions of
locals. The remaining part of the toolkit aims@téring a community process to find
out about the specific context and problems of caemmunity. Thus, this section
strongly integrates local perceptions. The biggestion of the toolkit is dedicated to
climate change awareness. This section outlinesdahses of climate change, as well
as its most likely scenarios (i.e. rising tempemguand increased occurrence of
droughts and floods). The uncertainty of climatarage events is mentioned, but not
particularly stressed. Participants stated thattthming was a rare opportunity to
access such information in the remote village. Heeit was also shown that some
participants had unrealistic expectations of thedat the toolkit can make. At the
beginning of the workshop, one participant stateal fbllowing: “I am very happy
that we receive this workshop, so we know how weeha adapt our livelihoods to
climate change.” This statement revealed that saitagers expected the awareness
workshop to present ready solutions to adapt toatic stressors in the area. Since
adaptation has to be fit to local scale (Adger, lret al., 2005) and the regional
climate projections of the area are highly uncar{@®irkx, Haeger et al., 2008), the
toolkit cannot live up to these expectations. Ttatesnent does, however, lead to the
assumption that a part of the community relies xped knowledge to solve the local
problems. From this background, participants mayehzerceived that the toolkit did
present solutions to the local concerns. This apsomis fueled by the fact that there
was a wide consensus among participants that timatel change awareness training
was the most useful part of the toolkit.

The exercises to establish common ground on themmormity context (such as
preparing a village map and a seasonal calendar® wealuated positively. The
exercises were well understood, and performedsetyiinteraction of the participants.
Parts of the toolkit which were perceived less wiséfad been an analysis of
underlying causes of vulnerability, and an appftai$apossible ways to overcome
these vulnerabilities. The observation and outcoofié¢isese exercises showed that the
complexity was inappropriate for the locals. Intgatar working with relatively
abstract terms such as ‘primary and secondary saasel ‘effects’ showed to be
difficult and therefore did not produce meaningf@sults. For example, when
conducting this exercise, participants mixed upftil®wing terms: causes, effects,
problems and solutions. For example, one groupeckmsvork on the problem “lack
of livestock medicines” for this exercise. The umgiag causes of this problem were
specified as “need of a vaccination point” and ‘thder trainings on vaccinating
livestock”. Thus, the participants specified ne¢dlssolve the problem rather than
analyzing aspects underlying the problem. Evendhdbe results gave some insights
in what problems and needs participants perceitbararea, it provided very limited
insight in the chain of underlying causes and ¢$fexf the problems encountered.
Participants also stated that they did not see these exercises related to climate
change and adapting their livelihoods, and thus bHwoey could benefit from them.
This perception may have been boosted by the Hiattthe workshop facilitator was a
researcher at the same time. Therefore, partigpamy have thought that the
‘Community Toolkit on Adaptation’ was a researcblto

The public evaluation revealed some other shortogsiof the toolkit application.
For example, some workshop participants complaitiet it was not properly
clarified how to assemble the information collectmod use it to build concrete
adaptation strategies and activities. OIKE memls¢ated that they did not clearly
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understand how to use the gathered informatiomst ifor their adaptation project.

This means that there were difficulties linking dhetical findings on the problems
experienced in the community with possible adaptastrategies. This leads to the
assumption that the didactical methods of the tbalie not optimally suited to the

realities and demands of rural dwellers. Since mé@igE members (who have

experience with development projects) had diffieslto grasp some of the tools, it is
likely that other communities will experience siamidifficulties — or more.

4.3. OIKE’s view of adaptation and development

In Chapter3.2, it was discussed that many interviewees hadesged concerns about
detrimental impacts of climate change on theirlineds. OIKE members stated that
there is a strong need to improve local livelihoadsthe area, and decrease the
susceptibility to climatic shocks. They see climateange as one of the many
stressors Onkani residents are confronted witiCHapter3.1.3, it was discussed that
there is a wide variety of climatic and non-clingagtressors which impact livelihoods
in Onkani. From the discussions with the OIKE mamagnt committee, it can be
stated that climate change is considered an addltistressor on top of the already
high exposure to fluctuating rainfalls and otheessors. As OIKE’s main objective is
development (Kalenga, Amakutsi et al., 2009), adgdbcal livelihoods to increased
climate variability is considered an indispensatdenponent of development — but
not the only one.

OIKE certainly does not have a strong theoreti@kiground on adaptation policies
or the scientific concepts of adaptation and rutevelopment. Neither do OIKE
members know details of possible climate changeasaes and the state-of-the-art of
climate science. However, they have a differenessdo climate change impacts, as
the exposure to climatic stressors is a key infteeon the livelihoods of every citizen
of Onkani — as discussed in ChaeBesides technological improvement of current
livelihoods, the project also shows to be openeaw fivelihoods options, e.g. selling
agricultural products via the combined home gamligrand rainwater harvesting
project. Thus, there is awareness that adaptatiaootinecessarily limited to adjusting
current livelihoods to new climatic conditions, lmiay also imply a shift to new ways
of income or subsistence.

When enquiring on concrete project activities, OllREmbers often said that they did
not know how they were supposed to be implementeddatail, because the
community had to decide what they wanted. So, bHgiOIKE decided on a rough
set of adaptation activities, but leaves the elafbmn and implementation to the group
of people who take charge of certain parts of thgept. Thus, OIKE leaves its
members room to interpret adaptation within thejgmto the organization strongly
relies on the input and efforts of the communitynmbers to realize the project
objectives. An example shall clarify this procedurethe initial project stage, OIKE
decided to pilot runoff rainwater harvesting. AnKEl member from Onkankaa
village (which is not connected to the tap watdrastructure) uttered the need for
improved water availability in the dry season. OlK&reed to designate this site as
one of the pilot areas. The techniques of runoffwater harvesting were discussed at
an OIKE meeting, however, without going into muatai. The implementation has
been entrusted to the given OIKE member residirag tiee designated pilot site. This
member will implement runoff rainwater harvestimg@nkankaa in cooperation with
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other residents of this village, while OIKE is mnditectly interfering in the project
activities. Thus, concerning runoff rainwater hatieg, OIKE seeks to find
technological solutions by experimenting.

4.4. Climate change adaptation specific aspects of thegect

Most of the planned adaptation activities discusssal/e could also be framed within
a sustainable development project. Given the highate variability in the area,
climatic stressors need to be taken into accounarby kind of rural development
project. Therefore, activities as rainwater hanwgstor soil conservation can be
framed as contributors to development in Onkane-thn a climate change context
or not. It also has to be kept in mind that adagaand development are overlapping
concepts in many aspects (Lemos, Boyd et al., 200&je, it shall be examined
which activities clearly incorporate clear climateange consideration.

Especially the first draft of the proposal reserskderural development project with
rudimentary relation to climate change. This candast partly) be explained by the
fact that even though locals have observed changimdall patterns, there is a low

awareness of the existence of a global phenomeatiadcclimate change. This

finding was presented and discussed in Chapr Given that rainfall is the most
important determinant of livelihoods in the areagther possible explanation may be
that locals perceive fluctuations of rainfall sovmus that they automatically assume
it is considered in the activities. The project slomt plan to make use of climate
change scenarios or seasonal climate forecastsbdswine for what to adapt to is
established in the proposal, and further inforrmai® provided by the toolkit. The

scenarios that OIKE prepares for is flood and dnbumccurrences — which is, as
discussed in Chapt&; what Ovambos have always had to cope with.

The relation of the project activities to climateange was weaker in the first draft of
the proposal. Rhetorically, climate change aspaesstrongly integrated in the final
proposal, especially in the project framing. Wheaking at the concrete activities,
however, the adaptation aspects of the projechatearticularly striking. Rainfall
variability (and how to deal with it) is a centriddleme of the project, however, as
discussed earlier, this is a natural phenomendineiMCRs. Rainwater harvesting can
be clearly linked to coping with water scarcitypaenomenon which is likely to
exacerbate under climate change. The same acdounte maintenance of the hand-
dug well infrastructure. According to the OIKE mgement committee, the
awareness training with the ‘Natse Otweya’ toolkitns at understanding the
implications of climate change, and thereby fosgean understanding of the need for
adaptation in the community. As the activities @f and forest conservation have not
been clearly defined in the project, it is not polesto determine their relation to
climate change. In the proposal, soil conservasdnamed in relation to soil erosion.
Since an increased frequency in floods is a likelijnate change scenario, soil
conservation could have also been framed as antgdt build adaptive capacity.

Development agents such as UNDP put great empbastooperation and sharing
knowledge and practices on adaptation. This was sigengthened by the fourth
Conference on Community-based Adaptation in Felgr2&10 in Dar es Salaam
(IIED, 2010). Even though this may be relevantday rural development project, it
is argued to be especially important to adaptatrdmch has been on the agenda of
development cooperation for a relatively short getrof time. OIKE members stated
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that learning from other projects and awarenessniamong policy-makers is the
most important aspects of sharing their lessonshéeh (Kalenga, Amakutsi et al.,
2009).

4.5. Building adaptive capacity within the project

This section analyzes how the project cooperatib®BKE and the Small Grants
Programme contributes to building adaptive capaatyOnkani. OIKE as the
implementing institution is the focus of the an&ys

The overall ability of the project to contribute bailding adaptive capacity in the
community is ambiguous. Strong points of OIKE asiraplementing institution are
the trust they enjoy in the community, and the mgegrs of experience they have in
working with development projects. Basic instita@b structures have been
established, e.g. the role of the management cdeenitor decision-making
procedures. OIKE is not shaped by a rigid set tds;ubut by the commitment of its
members. Even though OIKE has many years of expezien development projects,
their role in the current venture is more essemliah before. On local scale, they are
the key decision-makers, implementers and finan@aministrators of the
community-based adaptation project. Therefore, t@atiap to OIKE also means
developing capacities as an institution to be &blein such a project. As OIKE is the
implementing body, the members need novel skillg, accounting and reporting.
Such trainings are given via the Small Grants Rnogne when requested by OIKE.
The institutional capacities built will remain aladile to OIKE after the support from
the Small Grants Programme and the Japan Intenati@ooperation Agency (JICA)
ceases. The cooperation with the Small Grants Brogie furthermore is a learning
process for OIKE, e.g. in terms of project plannargl implementation. The Small
Grants Programme, in turn, benefits from the lesdearned which are generated by
the project. This knowledge can be used to imprihes conceptual framing and
technical support of other adaptation projects.

Most OIKE members are females in their forties aubve. The community
workshops were frequented by approximately 90% woniBased on the collected
data, it is not possible to give a clear explamat@ this. Some community members
stated that development projects are frequentlcgdeed as targeting especially
women. Even though there is no evidence that teeipgervention projects in Onkani
focused particularly on women, this belief has migglevay to the community. Apart
from the fact that there may be other possible anations for this phenomenon, the
gender distribution of OIKE is likely to have imgditions on the institution as such.
As women are deeply rooted with their children &dilies in Onkani, the risk of a
‘brain drain’ caused by the gain of capacitiesaesidered to be relatively low. Thus,
the capacities that OIKE develops in relation tojget management will most likely
be available in the community after the externaficing ceased.

The OIKE management committee consists mainly efrtfore educated or well-off
citizens of Onkani. A possible explanation for thésthat the poorer community
members have to struggle harder to sustain thesfilioods — and thus less time for
other activities, such as participating with OlIK&nhother explanation could be that
the higher educated citizens are also more awardeofopportunity and value of
participating in a community project. However, agued before, any citizen is
allowed to become a member of OIKE. There are gossthat individuals or groups
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who wanted to become members have ever been deggior not allowed to do so.
Therefore, the risk of a ‘tyranny of participatio(Ribot, 1999) is assumed to be
relatively low. The traditional authorities furtimeore have a say in any far-reaching
decisions made within the community. This furtherenbmits the possibilities of a
certain group to gain disproportional influencednkani. Nonetheless, the fact that
the project does not specifically target poor hbosi#s bears the risk of neglecting
equity issues in building adaptive capacity. Incogbing the heterogeneity of a
community was identified a crucial aspect to ensegeity in rural development
projects by Agrawal and Gibson (1999).

Even though the project is approved by the trad#i@nd governmental authorities, it
does not explicitly link up with existing institotais and structures, e.g. the
agricultural extension and the water point comraegteThe agricultural extension
offers different trainings, but according to theession technicians, the attendance is
low, and most workshops are held with low partioijpaaumbers. Most of the
interviewed households know about the existendbefgricultural extension office,
and those who had attended trainings usually sthisdthey had been useful. There
may be manifold explanations why the services effdny the agricultural extension
receive so little attention. It has to be kept imanthat agricultural extension services
mediate between science and political interestss;Tthey do not convey value-free
knowledge, but frequently represent the governrseinterests, e.g. in regard to the
desired agricultural development (Cash, 2001). Whahost relevant in relation to
the adaptation project is that there is potentiatooperating with the agricultural
extension. As many project activities relate toi@dture, an interactive exchange
with the extension could be beneficial. For exampbdacerning home gardening,
OIKE could benefit from the trainings on the togigeen by the extension technicians.

Sharing lessons learned from the project in Onkawaly contribute to raising
awareness among policy-makers and thereby puttdaptation on the political
agendas in the long run. Even though awarenessdisdoes not guarantee ‘right’
actions, it is a first step toward addressing ttwaber societal inequalities underlying
vulnerabilities. To sum up, it has to be acknowktighat within a two-year
community project, only a number of issues can tdressed. Therefore, there are
major risks in the area which are not tackled ke ¢brrent project (e.g. decrease in
livestock productivity caused by overgrazing).

4.6. Conclusions

Even though OIKE originally intended to initiaterangeland management project,
this aspect was left out of the project proposdlisTshows that the agenda of the
Small Grants Programme (which earmarked grantsafpicultural projects) has
shaped the contents of the adaptation project ika@n This finding supports the
assumption that broader development theories inf@eadaptation projects on the
ground. During the implementation phase, howevdKEDoperates without direct
intervention of the Small Grants Programme. Besithes obligation to regularly
report to the donor organization, OIKE decides ol aspects they require technical
support.

As the activities include adaptive technologies &mdader capacity building, the
project seeks to build capacity on different scafesonsiderable part of the project
consists of institutional capacity building. Evdrotigh it may appear to relate less
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directly to adaptation, it is considered a cruaaimponent in building adaptive
capacity to climate variability and change in tlend run. Through improved
institutional capacities, OIKE is expected to bé&ab continue playing a meaningful
role in community-based adaptation and developrmkani after the intervention
project ceases in 2011.

The piloting approach of the project is based an ‘@ommunity-based Adaptation
Country Programme Strategy’. As the piloting doed take into account how
technologies can be made affordable for communigmivers after the two-year
intervention, the long-term sustainability appeguestionable. In this respect, runoff
rainwater harvesting seems much more promising thaftop rainwater harvesting,
because it relies on technologies which are availltally. Since rooftop rainwater
harvesting includes costly materials which haveb® purchased outside of the
community, it appears unrealistic that a large grotipeople will be able to adopt
this technology independently.

Climate change awareness in the community is raméd the help of the toolkit.
Without a doubt, being aware of climate change csuzial baseline to comprehend
the need for adaptation. However, the workshop mempees described in Chapter
4.2.3 lead to the assumption that the project &psmlawareness with the ability to
adapt. Awareness is a climate baseline for adapteeacity, but it has to be
channeled into local action before it becomes adamapacity. Furthermore, rural
dwellers in the NCRs were shown to have developatihoods as a means to adapt
to changing social and environmental conditions ¢@scussed in ChapteB).
Therefore, it is expected that there is a highllteeel of awareness on the need to
adapt to extreme climatic conditions. Even thoubk toolkit has enabled the
communication of climate change science to thel lomamunity, OIKE was not able
to ‘assemble’ the information collected on the camity context in a way to benefit
their adaptation project. Thus, in order to makeeaningful contribution to building
adaptive capacity, the toolkit needed to be didallti adjusted and streamlined with
local knowledge systems.

Based on the experiences from Onkani, it is imfbsgo distinguish adaptation from
rural development in the NCRs. Thus, for the redearea, the need to mainstream
adaptation into development can be strongly supdofor the agro-silvo-pastoralists
in Onkani, building adaptive capacity means pritgabieing prepared to deal with
extreme weather events. To enable a planning pagkih integrates future climatic
conditions, it may be beneficial to include seasarianate forecasts and climate
change models in the project. However, as a presigupredictions need to be
available with a higher reliability and spatial skgion. Given the limitations of the
current seasonal climate forecasts (as discussé&hapter3.3), they needed to be
adjusted to local needs to be useful for rural comitres in the NCRs.

Up to this point, endogenous and exogenous adaptdtave been discussed as
separate entities. While operating in the same coniy) it appears highly likely that
the two distinct forms of adaptation interact. Thiéowing chapter seeks to discuss
this interface.
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5. Discussion and conclusions

5.1. Discussion

The final chapter aims at bringing the findings @hapter3 (‘Adaptation as an
endogenous practice’) and Chapter(‘Adaptation as an intervention’) together.
Adaptation in the study area is built both as amlogenous practice and an
intervention. While these two forms of adaptatioteract, there are synergies and
tensions. In some aspects, endogenous and exogeadapgation integrate well, in
others they clash. The main differences were fowomterning the following issues:
technological innovation, sectors of scope, infararainput, and institutional and
social embedding. Based on these aspects, theratitey of local knowledge and
perspectives in the project is discussed.

5.1.1. Technological innovation

As discussed in Chapt&, the endogenous adaptation practices have beeryma
developed on a household level. The developmenenafogenous adaptation is
furthermore informal: none of the interviewed agitvo pastoralists had attended a
formal vocational training in agriculture. The knledge was passed on from
generation to generation. On the contrary, theegtgputs technological innovation in
a more formal context, e.g. through trainings. OlKEurthermore required to deliver
project progress reports. While endogenous adaptgtiactices were found to be a
complex mix of planning and improvising, exogenadaptation relies much more on
the planning component. However, as discussed apteh4.2, the project outlines

activities rather than planning them in detail befand. Thus, there is a certain
improvisational component included in exogenougptaton as well.

As discussed earlier, local knowledge has alreadgnbmerging with external

knowledge and technologies for decades. The prvisif tap water and the
introduction of ploughs are examples of technolegmhich were ‘imported’ to the

community — as opposed to local technologies whalk developed in the
communities themselves. Different aspects of theptdion project link differently

with the existing local knowledge. For example, thaintenance of hand-dug wells
clearly builds on local knowledge, as this activiigsically ‘revives’ an existing

practice. Other aspects of the project, such afapeainwater harvesting, introduce
novel technologies. Thus, the project uses ‘imgbttiechnologies for some activities,
and builds on existing local technologies for oghéWhat is newly introduced by the
project is the formal sharing of technological imatons within and beyond the
community. Endogenous practices, on the contrag/cammonly shared informally
and within a smaller geographical range.

As shown in ChapteB, adaptation practices in Onkani (and possiblymany
Ovambo communities) have been developed over lang periods. This clashes
somewhat with the short time frames of intervenpoojects. The two-year financing
from the Small Grants Programme is an extremelyrtsperiod of time when
considering the pace of developing endogenous ati@ptpractices in the community.
The piloting idea seeks to overcome this problenuging the project as an impulse
for further community mobilization. However, as dissed in Chaptet.2.1, it is
questionable in how far the piloted activities dasn adopted independently in the
post-project phase.
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5.1.2. Sectors of scope

Since a single sector is not able to buffer thaights and floods already experienced
in the research area, spreading risks is a subdtaspect of local practices. The
current community-based adaptation project in OnKzas a sectoral focus on
agriculture and water. Thus, compared to endogeadaptation practices, the project
is more reductionist. Given the sectoral focuseaging risks on different livelihoods
is only marginally addressed by the project. Axubsed in Chapte8.5.2, Ovambo
societies have strongly adapted to changing sadiowal conditions. In recent years,
this was especially shown by the strong contributd fishing to local livelihoods.
The only project component aiming at the establemimof additional livelihoods is
home gardening in combination with rainwater hatings Naturally, a project with a
limited budget and timeline has to set an achievdblcus on specific aspects.
However, the project approach to tackle specifetas and activities differs greatly
from the broad approach Ovambo societies have tikeope with risks. Nonetheless,
strengthening a specific livelihood sector in atefmention project can complement
endogenous risk spreading practices and therehyilwate to decreasing vulnerability.

5.1.3. Information input

As shown in ChapteB.3, there are local methods to forecast rainfallthe more
recent past, the government has introduced newcesunf information, such as
weather forecasts and seasonal climate forecastslisgussed in Chapt8r3, radios
are a commonly used medium in Onkani. In additithe agricultural extension
services provide information on agriculture. Evérough this research could not
elaborate the links between information input aedislon-making on local scale, it
supports the assumption that endogenous adaptatmorporates and combines
complex information from different sources. Thiading is in line with Batterbury
(1996), who described dryland farmers as a consbigalanned practice using the
input from different sources of information. Theagthtion project brings global and
regional climate models into the community. Howewgven the great uncertainty of
climate models project for the NCRs, the key messagthe need to adapt to
uncertainty (Dirkx, Haeger et al.,, 2008). Adaptitg uncertainty — especially
concerning rainfall — is what Ovambo societies hHawen doing for centuries (Kreike,
2006). Thus, concerning what to adapt to, endogeaod exogenous adaptation cope
with a similar baseline. A difference exits in haviormation is accessed and shared.
Since there are no written records of local foreegsmethods, this knowledge is
passed orally from generation to generation. Oncth@rary, the adaptation project
spreads information in a formal way, e.g. with tbemate change awareness
workshop.

5.1.4. Institutional and social embedding

The local arrangements on managing water and lemthherently embedded in local
culture. In ChapteB.4, it was discussed how many of these arrangesndl with
scare resources, which, in turn, are heavily imfbgel by climate variability. As
discussed in Chapt&:.4, commons underlie very few regulations. Both hleadman
and the counselor have the right to intervene asdei penalties when existing rules
and regulations are violated, however, this is rgabto occur very rarely. The
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interim representatives of the headman descrilseie as a mediator rather than a
ruler. The interview data underpins this perceptérihe role of the headman. This
traditional role may explain why the headman doetsimterfere in the issue of land
degradation through overstocking of livestock. Thigthermore leads to the
assumption that the current institutional arrang#seon common pool natural
resources are not likely to cope with the depletiansed by climatic and non-climatic
stressors combined.

OIKE is, to some degree, socially embedded indoallcommunity. The community-
based organization was established by locals, #indfats members are locals.
Nonetheless, OIKE is a comparatively young indotut The Small Grants
Programme is a formal institution completely dettfrom the community. However,
the national coordinator of the Small Grants Progre has cooperated with OIKE
on earlier development interventions in the ardaus] the cooperation of OIKE and
the Small Grants Programme has a basis of mutgaleattance and trust to build on.
Furthermore, the Small Grants Programme does nterfeme directly in the
community, as all activities on the ground are aated by OIKE.

While endogenous adaptation is embedded in evegy mtactices, the project
activities follow an additional work schedule. g context, it has to be considered
that all OIKE members are subsistence agro-sihgigpalists, thus, the project
endeavors are undertaken in addition to these ite@sive livelihoods. This means
that the opportunity costs for OIKE members to cotitime to project activities are
high. A final point worth highlighting in this sech is the question in how far OIKE
can be considered a boundary organization. Bounai@anizations mediate between
the shifting domains of science and policy (CasbQ13. In particular during the
project proposal writing, OIKE mediated betweenioral development discourses
and local concerns. In order to make local comnemibptimally benefit from
exogenous adaptation, the ability of the boundagamzation is considered a key
factor.

5.2.Conclusions

In the final chapter, overall conclusions are draam how the combination of
endogenous and exogenous adaptation in Onkaniilwates to building adaptive
capacity in the study area. In addition, the contion of this research to the
theoretical concepts and methods is presented.d\Nfeedesearch are elaborated. The
research is closed by giving recommendation to tiewgenerated knowledge can be
used to contribute to adaptation research andipeact Namibia and beyond.

5.2.1. Endogenous and exogenous adaptation

In this section, the empirical information on eneipgus and exogenous adaptation is
used to conclude on the research questions. Cangeadaptation as an endogenous
practice, it has been found that the research iarbaghly exposed to climatic risks,
especially extremely high or low precipitation. Theerall exposure to risks is
characterized by a complex interplay of climatid aon-climatic stressors. The local
population of the research area has perceivedao#arlier onset of the rainy season,
and an increase in total precipitation over thé di@sade. These local perceptions are
in line with climatic records of the region. Whileigher rainfall is generally
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considered beneficial to local livelihoods, theofis of 2007/08 and 2008/09 had
strong negative impacts on agricultural outputs tie area. There are local

institutional arrangements in place to manage sem@urces such as water. However,
grazing land is a common pool resource with vettjeliregulation. The increasing

livestock density in the area (mainly caused by &ounmigration) is expected to

contribute to land degradation — unless mechanismmgegulate livestock are

introduced.

Throughout history, Ovambo societies have beenlyigxible in adapting to socio-
political end environmental changes. The anima¢tiseand crop varieties used in the
area are highly adapted to extremely arid conditidBpreading risks on different
livelihood components is the main coping strategthe research areas. Furthermore,
livestock is distributed to different areas, inghglcattle post outside of the village.
The traditional agro-silvo-pastoralism tends getpptemented by commercial
activities by a part of the population. Fishing hdayed an increasingly important
role in the past years. Besides relying on diffetietelihood sectors, social nets form
a main component of risk spreading. Social netssisbrof the extended family
network (within and outside of the region) and héigrly aid, and are particularly
drawn on when bottlenecks of food and water suppke.

Endogenous adaptation provides an ambiguous piofule overall vulnerability and
adaptive capacity to climate variability and chanfjeere are both a lot of strengths,
(such as elaborate risk spreading mechanisms aridgeetrategies) and weaknesses
(e.g. structural limitations and strong dependeridvelihoods on moderate rainfall).

Exogenous adaptation in the research area is pedciis an interactive cooperation of
an international donor organization and a commtinétyed organization. Conceptual
agendas of the donor have shown to have influetlfeedpproach and contents of the
project proposal. Nonetheless, the local implenmgntbody and the community at
large were actively involved in the proposal wigtiprocess. The donor agency has
functioned as a translator between global agendddogal concerns. OIKE does not
only mediate between the project assistance andloted community, but also
implements the project activities on local scale.that phase, there is little direct
interference of the donor organization, howeveshmécal support is provided where
demanded. The project seeks to address adaptayidiuilling adaptive capacity
concerning technologies, institutional developmeahd awareness raising. A
limitation identified is that the long-term effeatness beyond intervention time
frames is not considered sufficiently in the projganning.

As there is naturally high climate variability iraMibia’s NCRs, the climate change
specific aspects of the project are difficult tomgwint. Therefore, building adaptive
capacity to climate change or climate variabilisy barely distinguishable. In the
context of areas with a naturally high susceptipito climatic extremes, building

adaptive capacity to climate variability and chamgeh imply the need to develop
institutions and strategies to cope with weathéreexes.

A risk of adaptation interventions — even when thae facilitated by local
organizations — is that they function parallel ml@egenous practices without directly
complimenting them. Such a lack of integrating rnnémtion activities in local
practices is likely to cause an efficiency loss amen a mismatch.

It furthermore appears difficult to match the expé&ons of international donor
organizations to deliver within a relatively sheirne frame with the necessity of
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communities to develop adaptation at their own pak® endogenous adaptation
practices have been developed over long periodsno#, short time frames of
intervention projects are expected to be greattytdid in effectiveness.

Adaptive technologies which are piloted in interti@m projects can only be effective
when the adoption pathway after the project is immed. With ‘imported’
technologies, this means that it has to be corsidieow they can be produced locally,
or made affordable for the local population. In@rgiing local knowledge to develop
adaptive technologies is considered most effectreegause it suits the context and
links with local knowledge systems.

Incorporating local knowledge systems in intervemtprojects also implies building
on the extensive social and material safety netsitained by local communities in
northern central Namibia. These safety nets prowade effective structure that
intervention projects can build on. It is expectleat that exogenous adaptation has a
limited efficiency unless it builds on local endages knowledge and practices. Even
though climate change awareness is a crucial Inesétir adaptation, it does not
necessarily lead to adaptive capacity as such. éwesms is not a catalyst of change
unless it is taken one step further and incorpdrat® building adaptive capacity in
terms of technological and institutional developm&@ommunity-based organizations
can function as boundary organizations who med&tisveen policy, science and
local communities. In this regard, building adaeticapacity may mean to
considerably strengthen the abilities of boundarsganizations to manage
uncertainties and moderate adaptation processediff@nent scales. Thus, climate
change is expected to require an adaptation ofl latstitutions. Concerning
endogenous adaptation, this may imply revising amdnegotiating current
arrangements on issues such as resource use. Bxsgadaptation should consider
strengthening the role of local institutions anawkiedge. Given the global nature of
climate change, exogenous adaptation poses a eoaBld challenge concerning the
translation of global policies and programs to lgmactices, and — from the opposite
perspective — the translation of local concern® igkobal policies and research.
Community-based boundary organizations are coresidenost suitable to mediate
such a process on local scale.

5.2.2. Contribution to methodologies and literature

When analyzing local knowledge to cope with climagiability and change, it is
considered extremely useful to take a broad appread address the collectivity of
livelihoods practices. Addressing a single secteard the risk of neglecting the
material and social safety nets in place to cop@ wlimatic extremes. Since local
knowledge on adaptation may be unexpected, hiddedifeicult to access and
understand for outsiders, ethnographic approachds‘lzeing there’ (i.e. spending
sufficient time to get to know the community cortjeare considered very useful for
data collection. Following the theory that cult@® such as is an adaptive tool, it is
considered beneficial to include historical data tte evolution of livelihoods
practices of the given ethnic group. This follovine ideas of Orlove (2005), who
described culture as an adaptive tool. Such arsaba facilitate the comprehension
of adaptation as a dynamic process. Furthermoreidea of the time spans of
endogenous adaptation processes can be developed.
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Many remote communities have experienced the ‘ithpaf technological
innovations, such as ploughs or fertilizers. Insthmegard, local knowledge and
technologies strongly interact with global sciercevhich exemplifies the ideas put
forward by Agrawal (1995). The way these technaegwere adopted by the
community members may give insights on how noniléeahnologies are locally
adopted and adjusted to local needs. Furthermbeewhy such technologies have
found their way in the communities (e.g. throughd& or agricultural extension
services) can provide important insights on engblfactors and pathways of
technology adoption.

Local knowledge to cope with climatic extremes d¢@nused as a proxy to assess
adaptive capacity in the future. Empirically dowaled climate models at fine
resolutions can provide some baseline knowledgessess the future performance of
existing coping strategies. Even though climatengegrojections do not enable local
communities to adapt as such, they can provide smseline support toward what to
adapt to. This way, the risk of devaluation of lda@aowledge presented by Schipper
(2006) can be approximated. However, due to thatgrecertainties of future socio-
economic and political states in the country oigegsuch assessments can only be
approximations of future vulnerability and adaptoapacity.

Dividing adaptation and development can prove \@ffycult, in particular in areas
where climate variability is already high withounet additional pressure of climate
change. In such areas, climatic patterns can lemtsaned with livelihoods provision
that it is virtually impossible to tell adaptatiand development apart. Thus, for
specific geographic regions, the need for mainstne@ development into adaptation
proposed by Hug and Reid (2004) can be taken amefstther. In areas with strong
dependence on specific climate patterns (e.g. mtaton), both adaptation and
development mean building adaptive capacity to ipieltstressors — whether these
stressors are climatic or non-climatic.

When analyzing both endogenous and exogenous &daptia is crucial to gain in-
depth knowledge on the role of local institutionkielh manage such processes.
Climate change may not only bring new challengesenms of changing climatic
conditions as such, but also new challenges tol lotsitutions to incorporate
additional information. Therefore, the ability ofistitutions to conduct adaptive
management is a useful concept to approximate wtesato manage the novel
challenges of climate change. This strengthenatgements put forward by Lemos,
Boyd et al. (2007) who emphasized the need to kaploropriate institutions in the
unique context of climate change. When exogenoaptaton comes into play, local
institutions may additionally be challenged by titeraction and cooperation with the
donor organization. Such challenges are not ofatitmature. Therefore, institutional
abilities to build adaptive capacity may be, in somvay, detached from what
adaptation practices in the narrower sense imphys adds a new consideration to
what institutional capacities in relation to adapta are. The abilities of local
institutions to manage intervention projects onpaation can be analyzed similarly to
the way boundary organizations have been disse8ite exogenous adaptation
requires a translation process between scienceypahd local communities, it may
be useful to look at local facilitating bodies asibdary organizations. This research
exemplifies that it is not only necessary to baitthptive capacity across institutional
scales, as put forward by Adger, Arnell et al.(20@f&t also to mediate between the
scales.
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5.2.3. Research needs

In this section, the most urgent research needtifeg in this thesis are presented.
As there are few case studies analyzing how adaptas practices by local
communities and intervention projects, a largerybotl knowledge is required. In
particular the interaction of endogenous practaresintervention projects is a critical
research need, as this can provide knowledge onthese domains can cooperate to
build adaptive capacity. With a rising number ofapition projects, it will be
beneficial to analyze the entire time frame ofititervention.

To back up adaptation projects, empirically dowhetalimate change models are
needed to provide more clarity to local communitieacerning what future climatic

state to adapt to. In this context, there is alstreng need to improve the quality of
SCFs, as this could greatly facilitate agricultuidatisions of local farmers. To render
SCFs useful for local communities, it is necessargetermine which characteristics
are needed, both in terms of scientific content ar@hner of communication. This
research should furthermore be backed up by stuhesow rural dwellers interpret

SCFs, and how this information is incorporated gniaultural and other livelihoods

practices. This leads to the broader research toeadalyze how information systems
such as SCFs are linked to decision-making practiceural communities.

Since climate change may require novel livelihoagdions, there is a need to
research on feasible options for the biogeograpfgigion of interest. Such

assessments should go beyond climate scenariosinelude non-climatic patterns

and projection, such as demographic developmentiséful baseline to develop
adaptation technologies could be to increase tlaengtanding of how technological
innovation is built endogenously in local commuasti This knowledge could be used
to choose technologies for piloting which fit tocéb realities, and have realistic
potential to be adopted after the intervention esas

Community-based organizations have been identifesl potential boundary
organizations. Therefore, it crucial to researchctwhnstitutional characteristics are
most central to mediate between science, policy,lacal communities. As boundary
organizations in an adaptation context facilitatén®en global and local science and
policies, there may be specific challenges to awrsi

5.2.4. Recommendations

The final section of this thesis presents the pralkctmplications of the research, and
gives recommendations on how the findings can leel s support further research
and development practice. There are ample poggbilio improve community-based
adaptation projects toward greater social equityemvironmental sustainability. First
of all, the ‘social safety nets’ which have beenveleped in many remote
communities are strongly recommended to be usetasslines for intervention
projects. For example, the existing social netslccdie enhanced by establishing
community insurance schemes or emergency fundsafterkextreme climatic events.
In order to counteract land degradation and thusrailv vulnerability, it is
recommended to address adaptation in an integsatethinable land management
context. Single adaptation activities bear the tiske ineffective if adaptive capacity
is not built in a broader context. Livelihoods disiication (especially income-
generating activities) is furthermore recommendaeld a major consideration in this
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context. As risk spreading and livelihoods divecsifion are key mechanisms of
endogenous adaptation in Namibia’s NCRs, building this knowledge can
substantially contribute to strengthening locakbahets.

It is strongly recommended to establish longergubphases for adaptation projects.
When intervention projects are given in the handsoonmunity-based organization,
it cannot be expected that they run at the same gsiprojects which are run by full-
time staff. There are considerable opportunity £dst the local population which
have to be considered in project phases. Pilosngpnsidered a useful approach, but
it is recommended to give some guidance or supgpdite post-project phase — e.g.
subsidized technologies or community platforms ta@hange experiences with
technology). When piloting ‘imported’ technologieis,is crucial to work toward
making them affordable in the post-project phaser -enable local production. As
adaptation often needs solutions carefully fitdoal scale, participatory technology
development may have considerable potential. Thength of participatory
technology development is that the process focasesreating local solutions to the
locally encountered problems.

Many African regions are characterized by high elienvariability — even without the
additional impacts of climate change. For suchamsgji it is often difficult — and
possibly irrelevant — to separate adaptation frewvetbpment. Fostering development
for such regions means building adaptive capaatyclimatic and non-climatic
stressors. Even though it is important to incorodimate change scenarios as far as
available, non-climatic stressors need to be censillikewise to meet local concerns.
Even though awareness raising on climate changenismportant baseline, it is
considered crucial to clearly link information dégsination to practice. Remote rural
communities often have different, less intelleazedd approaches to incorporating
information in decision-making. Therefore, awarenes climate change may not
necessarily lead to an improvement of adaptive tjgess It is recommended to
explicitly work on linking climate change awareness developing adaptation
practices.

Given the potential of community-based organizatitmtake the role of a boundary
organization, it is recommended to target suchtuigins, and build on their existing
capacities. Exogenous adaptation can benefit fr@ndcal organization’s knowledge,
networks, and embedding in the community. Therefoudding institutional capacity
toward adaptation includes is recommended to beyagkal of exogenous adaptation.
As climate change poses additional challenges aeldement, it is necessary to
allocate grants on top of the existing Overseaseld@ment Aid funds.

Given the little experience with adaptation pragesharing knowledge is considered
crucial. Therefore, it is strongly recommended tstér a regular exchange of
different adaptation projects. Even though adaptastnologies which work in one

community may not necessarily be suitable for asmottne, a lively exchange of
project ideas can be greatly stimulating and avo& continuous ‘reinvention of the
wheel’. Regional and national platforms on commubised adaptation could
facilitate such knowledge exchange. Such platfoomsld be furthermore used to
enable a dialogue between local communities, pohakers, and scientists. This, in
turn, can serve as a first step toward improving #nabling conditions for

community-based adaptation projects.
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Annex
Namibia rainy season outlook 2009/2010 (Namibia Mebrological Service, 2009)
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