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CHAPTER 1

Introducing the Regional Diagnostic Studies Report




Introducing the Regional Diagnostic Study

The Adaptation at Scale in Se#iid Regions (ASSAR) Consortium seeks to deepen
understanding of climate vulnerability and adaptation in samd regions, andhelp
transform current adaptation practice to a mode that achieves proactive, widespread
adaptation embedded in development activities. The project works at multiple sdalés,

with a centralfocus on advancing adaptive livelihoods for vulnerable groApspart of the
F{{!'w LINR2SOGzX GKS 9lad ! ¥FNROIFI GSIFIYQa ¢é2NJ
Ethiopia, Kenya and Uganda.

This report summarises key findings from the regional diagnostic study (RDS) of the ASSAR
East Africa team, and identifies joagaps in the existing literature on areas of vulnerability

and adaptation in East Africa. The discussion provides the foundation for detailed case study
work planned for the major phase of research, the Regional Research Programme (RRP), as
well as an nderpinning guide to develop a dialogue on adaptation options.

The ASSAR East Africa team for the RDS phase consists of the University of East Anglia (UEA),
African Wildlife Foundation (AWF), Addis Ababa University (AAU), and The INTASAVE
Partnership (INTBAVE). The full ASSAR consortium works in India and Southern, West and
East Africa. lis led by the University of Cape Town (South Africa) together with UEA, START,
Oxfam GB and the Indian Institute for Human Settlements.

ASSARS one of four consortifunded by DFIRQ Department for International Development

(UK) and the IDRE International Development Research Centre (Canada), through the
Collaborative Adaptation Research Initiative in Africa and Asia (CARIAA) programme. The
research of ASSAR consomiuand CARIAA programme is aimed at new knowledge
generationrelated to deepening understanding of the underlying drivers and determinants

of vulnerability of livelihood systems, the strengths and weaknesses of current adaptation
practices and policies, arativancing understanding of the constraining and enabling factors
that determine successful adaptation.

1.1 RDS objectives and framework

The objectives of the RDS phase are mainly twofold. First, it is aimed at developing a
systematic understanding of existj knowledge and perceptions of climate change trends,
impacts, vulnerability, adaptation strategies, and barriers and enablers to effective
adaptation in semarid regions. As an information product from the RDS, this report
attempts to provide a synthesiof the current state of affairs in semiid East Africa, and to
enrich understandings of common and divergent systaale climatechange adaptation
issues across the region. Second, gaps in knowledge, policy and practice of climate change
adaptation, & identified in the RDS phase, will also help our team design the research in the
RRP from a systestale perspective, and also help inform and refine the more detailed sets
of specific research foci at each research site. The RDS thus provides a broadlssgle
context into which the RRP can be designed to focus on achieving deeper understanding of
the multi-faceted nature of local vulnerability, adaptation enablers and adaptation barriers.

O
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The RDS mployed a combination of dedbkased studies (reviewof academic and grey
literature, policy analysis, project mapping) with a round of stakeholder interviews at
regional, national and subnational levels. Our RDS framework thus combined a number of
diagnostic tools so as to develop a framing of vulnergbdid adaptation drivers, capturing
biophysical, socioeconomic, political and institutional processes operating at a range of
spatial and temporal scales.

1.2 Audience for this report

The primary purpose of the report is to capture the current state ofilsffand evaluate
trajectories of change with respect to vulnerability, impacts and adaptation acrossas@mi
regions in East Africa, with a particular focus on Ethiopia, Kenya and Uganda. It also
identifies gaps in knowledge, policy and practice witbpect to climate change adaptation

in the region. Therefore, the report can be useful for a wide variety of target audience
working in the area of climate change adaptation in the regidncluding academics and
researchers, stakeholders from governmeatonomy and policy as well as climate change
practitioners, I/NGOs, media, grassroots organisations, community groups and the wider
public.

1.3 Data gathering methods

We employed a variety of data gathering methods. An initial stakeholder identification
exercise helped us to list kepuntry-level (Ethiopia, Kenya and Uganda) and regional level
(East Africa and Africa) organisatiosind their key policies, strategies, programmes, projects,
and events. Thee include international agenciesgovernmental, na-governmental and
private sector organisations, and they are involved in various areas of climate change,
vulnerability, and disaster risk reduction, with major emphasis on sectors such as agriculture,
water, economic livelihoods, health, social proteatio migration, environmental
management and conservation.

Similarly, a project identification exercise was applied for the East Africa region and in the
focal countries of study (Ethiopia, Kenya and Uganda). A variety of recent and ongoing
projects were fomd to be interesting and relevant for our purpose; some of these projects
are focused on climate change adaptation, vulnerability and resilience themes whereas
others are broader environment and development projects valbse relevance foclimate
changethemes. The projects also differ in terms of their scope of operation, geographical
coverage, area of focus, source of funding and involvement of stakeholders.

The main component of the RDS was an academic and grey literature review, for which a
range of @cuments were collected for East Africa (Ethiopia, Kenya and Uganda) that cut
across the ASSAR research streams of climate, vulnerability, SEPG¢soiatic, political

and governance dimensions) and adaptation.

Thegrey literature searclproduced anniitial listing of identified documents and their major
highlights. In total, there were 109 grey literature documents that were found to be
relevant: Kenya (47); Ethiopia (20); Uganda (18); Regional (24). These were further screened
and then reviewed using standardised template.

9



The academic literature searctvas carried out using the RDS methodology shared across

the ASSAR consortium. It consisted of all relevant literature (peer reviewed articles and book

chapters) published between 2005 and 2014. $harch included Web of Science/ Web of

Knowledge bibliographic database, using a range of potentially applicable keywords and
GKSANI O2Yo0AyldGAz2yay WOftAYIGS OKFy3aS TRIELIGFGAZY
' b5 9QUGKAZ2LIALI QT WARNYHIDS OKIVWRIDTH RFAOMIYIE 6§ S OKI vy
'3 YyREFEQT WOfAYIGS OKIFy3aS ! b5 @dzZ ySNIoAfAGE ! b5
I RI LJG Fsénfil2NOORT '4b 5 S ad ! FNRAOIF ''b5 OfAYIFGS OKFy3:!

Nonrelevant literature and duplications were discarddd. total 150 relevant academic
publications were identified for further review. These were the categories of literature
based on their country of focus: Kenya (67); Uganda (14); Ethiopia (43); and Regional (26).
Information from these articles was thentened in the spreadsheet template developed for

use across the consortium.

The articles identified in the academic review were diverse, coveangide range of
biophysical and socieconomic issues; a number of sectors (e.g. agriculture,
environment/reurce management, disaster risk reduction, development, infrastructure,
water, health, communication), various themes (e.g. adaptation, impacts, vulnerability,
enablers and barriers), geographies (rural, fgkian, urban) and climatic trends (past and
future scenarios). While these articles focus on east African nations of Uganda, Kenya, and
Ethiopia, there are also some articles referring to other parts ofezasifrica (e.g.South
Sudan,Somalia Tanzanipor other parts of sutsaharan Africa. The rewealso drew on
broader articles on themes of climate change, vulnerability and development that do not
have a regional focus.

We also carried out preliminary governance analysis of risk management issues and climate
change adaptation in East Africa and thHeee focal countries, through interviews in
November 2014 and February 2015 with a number of stakeholders in Ethiopia, Kenya and
Uganda. These interviews were focused on exploring the goverreaeggtation nexus in
these countries. The round of intervisvare seen as a scesetting stage for a much more
detailed analysis of governance at multiple scales planned in the RRP.

1.4 Entry point of the RDS in the developmewtimate space

In East Africa the RDS takes a peagptred approach meaning that we vigyeople as the

@dzt YSNI 60fS WdzyAGaQ 27F Ay HerBesSh the syakdf foalS i 2 NE 2 N
vulnerability and response to risk is inherently localt rooted in an understanding of how

that vulnerability and adaptive capacity is afed by (and interacts with) socialological

factors and processes operating at higher scales. We also aim to take an integrated

approach in that we try to conceive of vulnerability and adaptation existing within a complex

web of climatic and nowlimatic conditions and dynamics. As literature sources from the

RDS phase of research suggest, there are a number of key determinants and drivers shaping
vulnerability of the poor in East Africa.

Ly 2dNJ Fytfearas S asSS| i 2limatedniingeNsBootkRig LIS 2 LI S
wider aspects of livelihoods and development trajectories, but also how adaptation to
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climate change may need to look beyond busiresgasual approaches in development and
environmental management. The slightly contradictory licgtions of these two points are
important to tease out. The first suggests that adaptation actions should effectively be
mainstreamed within wider development goals and practice, which might also smooth the
path to their implementation. The second suggesowever, that effective adaptation may

in some cases require transformational rather than incremental change (which is seldom
likely to face a smooth path to implementation).

Based on the findings from the RDS discussed in this report, our intentiie RRRs to
research potential adaptation across a spectrum of incremental to transformative forms, but
to do this in a critical manner. This goes beyond looking just in terms of narrow fit to the
problem and to practicalities of implementation. lisalincludes the wider social (including
gender) and governmental dimensions, including implications of adaptation options for
unintended social consequences, justice and equity issues, and wider impacts on poverty
reduction.

1.5 Structure of the report

The sructure of this report is as follows. After this Introduction Chapter, there are six other
chapters:

1 Chapter 2 outlines the regional to smiational context of East Africa.

1 Chapter 3 discusses climate change, trends and projections in the region.

1 Chapterd focuses on riskspcial dimensions ofulnerability, and their dynamics
1

Chapter 5 explores the adaptatiatevelopment spectrunof actual and potential
responses to risks.

1 Chapter 6 offers a preliminary analysis of the issues of governance that sdrrou
climate risk management.

1 Chapter 7 provides concluding discussions on barriers and enablers to adaptation
and knowledge/research gaps.

11
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East Africa: The Regional to Saltional Context

To provide the context foranalysisof vulnerability and adaptation interventions, this
chapter provides a brief overview of so@oonomic, political and environmental/ecological
characteristics of East Africa region and the three target countries oRID® (i.e. Ethiopia,
Kenya and Uganda).

2.1 Socio-economic, governmental and environmental characteristics and
dynamicsof the region

2.1.1 Environmental characteristics and dynamics

East Africa is characterized by grégtographicaldiversity with elevation that ranges below
sea level in the rift valley system to high and rugged mountains andofiged plateaus.

The highlands areommorly dissected by deep gorges and incised river valleys. The complex
topography has created manydal climatic conditions thatange from hot deserts over the
lowlands to very cold mountain ranges like the Simien Mountains an@&lesHighlands in
Ethiopia, and Eastern Arc Mountains in Kenya.

There are also complex annual rainfall cycles in the redtor example, over much part of
Ethiopia, Kiremt (June September) is the main rainy season (NMA, 2007; Mekasha et al.,
2014), while MarckiMay and September/Octobedovember are the main and small rainfall
seasons in Kenya, Tanzania, Uganda and soutb@mnof Ethiopia (Omondi et al., 2014,
Dinku et al., 2008). In Ethiopia, the mean annual rainfall ranges fromc@gH2 mm in the
highlands of the western part of the country, and a lowest rainfall fror6@Q mm in the
eastern lowlands of the countnySimilarly, the mean annual temperature in the country
ranges from 222C in the lowlands to 4C in the highlands, and the highest mean
temperature is 31C in the lowlands at the Denakil Depression (Awulachew et al., 2010).

In East Africa, rainfall vability is the main climate and weather element affecting
ecosystem services, agricultural production, and secionomic development of the region

- exacerbated by frequent drought and flood events (Demeke et al., 2Dibku et al., 2008;
Omondi et al.2014). The rainfall pattern also influences water availability and food security

in the region. For example, about 6086 the total land area of the Inter Governmental
Authority on Development (IGAD) subgion comprising ofDjibouti, Eritrea, Ethiopia,
Kenya, Somalia and Uganda is classified as arid, receiving less than 500 mm of rainfall
annually(Funk et al., 2008).

Due to thecomplex topography and microclimatic conditions, the region harbours many
types of flora and fauna and is rich in wildlife ariddiversity (NMA, 2007). National parks
and protected areas cover 16% of the land area in East Africa (UNEP, 2013). Howeteer, due
extreme climatic factors eSpecially recurrentdrought) and human interventions (e.g.
charcoal production, agricultural expsion and illegal hunting)the biodiversity of the
region hasheen negatively affected duringcentdecades. For example, in Kenya there has
been a national and local decline in wildlife populations by over half, as recorded from aerial
censuses betweef977 and 2007 (Homewood et al., 2009; UNEP, 2013). Lack of alignment
of conservation priorities at mac#evel with development priorities at household and

13



community levels, and inadequate distribution of benefits from wildlife tourism income are
often cited as the challenges to integrating conservation and development goals (ibid).

2.1.2 Demographic characteristics and dynamics

East Africa is a region of rapidly growing population, typified by its rich diversity of ethnic
groups. In particular, the serarid regions of East Africa areome to an ethnically
heterogeneous populatioonsisting ofa variety of pastoralist and agyqmastoralist groups.
¢KS NBIA2yQa tdh bebraanly dividédiinto IoNPnuzhJélusters although

each ofthese include a rch diversity of socieultural norms (and gendered cultures)
production forms and strategies, including varying degrees of mobility or sedentarisation,
key livestock types, and engagement and dependence on pastoral activities. These include:
() the Kararmja cluster comprising of groups in noitlastern Uganda, soutbastern Sudan,
north-western Kenya and soutlvestern Ethiopia; (ii) the Boran cluster which includes
LIS2 L) Sa 2F &2dziKSNY O9GKA2LIAIlI Qa 062NRSNI NBIAz2Y
which covers Somalia, Somaliland, Puntland, Djibouti, reatstern Kenya and the Ogaden
region of Ethiopia; and finally (iv) the Maasai cluster of southern Kenya and northern
Tanzania which includes a small number of guaestoralist groups affiliated tohe Maasai

(ODI, 2010).

One of the important drivers of change in East Africa is riemg population and high

population growthrate Ay (G KS NBIA2yd C2NJ SEI YL S5 ! 3 yRI
fertility rates (5.97 children per woman) (World Ba213). Ethiopia is the second most

populous country in Africa with an annual population growth of more than 2% (FDRE, 2011).

It is estimated that the country will have more than 120 million people by 2030. Rising
population and high population growth radeacross East Afriteave the potential to greatly
increasethe demand for food, water and livestock forage in the region (Davidson et al.,

2003). Population redistribution thra@h sedenteriation, migration and urbanization are

also key dynamics in the region.

2.1.3 Economic characteristics and development dynamics

East Africa has a largely agrarian political economy, with high dependence of the local
communities on crop production and pastoratisfor their livelihood and employment.
Agriculture is a major contributor to the regional economy, contributing to 40% of GDP in
the region as a whole (Nyasimi et al., 2Q18)dabout 75% of labour force across East Africa

is engaged in agriculturGalanmet al., 2010).

The constraints for development and service delivery in arid and-agthiareas of East

Africa include: remoteness, low population density, pastoral mobility and poor
infrastructure (Morton and Kerven, 2013). However, agricultural, éhdai and
infrastructure development trends act as drivers of change in the regod Kenya, Uganda

and Ethiopia have seen rapid development of the service sector in recent(Ezdasni et al.,

2010). For example, Ethiopia is experiencing rapid econarhanges in recent years. In
2012/13 the respective shares of agriculture, industry and service sectors in the GDP in
Ethiopia stood at 43%, 12% and 45%. The share of the service sector to GDP increased from
38% to 45% in the past 10 years while the stwdragricultural declined from 52%t to 43% in

14



the same period (UNDP, 2014). However, agriculture will continue to be the main source of
employment.

Countries in East Africa have outlined ambitious {n§ NY RS @St 2 LIYSy i LX Fya o
Vision 2030, UgAR I Q& +AaA 2y wnnnv (G2 GNFXYYAaATFT2NY Ayd2z Ay
The Ethiopian government has develope&Growth and Transformation Plan that lays out

growth, development, and industrialization targets up to 2015. The plan is directed towards

lifting the country to middlencome status by 2025 and sustaining rapid and broad based

economic growth through programmes such as agricultural intensificatorall to large

scale irrigation,nfrastructural development, and food security programmes (FOREQ

2011;MoFED, 2012).

Amid these development dynamics and drivers, climate change is bringing a new dimension

G2 9rad ! TNAOI Qa @dz ySNIoAfAlGe yR F22R aSOdzNA
climate variability and changés detailedin the following sections)in part due to low

economic and institutional capacity to deal with the impacts (SID, 2012; UNEP, 2013).

Indeed it is claimed that climate change is already negatively impacting upon development

progress and will continue tonadlermine socioeconomic wellbeing of East African people

(Davidson et al., 2003). While most of the seamd regions in East Africa are prone to

droughts, there are also instances of frequent floods (e.g. Awash area of Ethiopia).

2.1.4 Agriculture sector and dyamics

Most of the farming activities are rainfed (Varghase, 2007). For exanSpie,K A 2 LJA I Q&
agriculture is dominated by raifed, small scale production systems (Bryan et al., 2009;
Deressa et al., 200emeke et al., 2011; Di Falco et al., 2012)gation development in

the country is estimated at merely 5 to 6% of the developable potential of 3.7 million ha
(Awulachew et al., 2010). The cultivated land in Ethiopia is estimated to be 16.5 million ha
(22% of the total land suitable for agricule)rand per capita cultivated land holding
averages only around 0.5 ha (FDRE, 2011).

Similarly, in Kenya potentially irrigable land is estimated to be 540,000 ha of which only
52,000 ha or 9.6% of the potential has been developed (UNEP, 2006). Cultivatedda is
estimated to be 4.5 million ha, which comprise 28.5% of the total potential suitable for
agriculture (FAO, 2003). However, land productivity potential in high and medium potential
lands in Kenya is affected by a number of factors: soil erosiecljne in soil fertility, soil
salinization, crop and livestock diseases and fragmentation of landholdings (UNEP, 2006).
Particularly, in the pastoralism predominant areas of the Kenyan lowlands, crop productivity
is reported to be hampered by a combiratiof physical, environmental and socioeconomic
factors, including gradual resource shrinkage and tenure insecurity (ibid.).

In the case of Uganda, cultivated arable land area is estimated to be 6.8 million ha, which is
only 48% of the total potential (FAQ003). Land constitutes between-60% of the asset
endowment of the poorest households in the country (World Bank, 2003). Crop and
livestock disease, soil degradation, lack of access to improved agricultural inputs, weak
agricultural extension systemsnefficient markets, increasing land fragmentation and
unreliable weather are some of the factors reported to be contributing to the declining crop
yield of smallholder farmers in Uganda (UNEP, 200&1; Devereux 2009

15



2.1.4.1 Pastoralism and agfpastoralism

In East African countries, pastoral communities live in arid and-aethareas making their

living from rangelands or from a mix of livestemrbp system in the case of agropastoral
communities (Slegers and Stroosnijder, 2008). Hence pastoralism angagjoralism play

Fy AYLRNIFYyG NS Ay (KS tAQGStAK22R 2F 20!l f
arid regions. For examplén Ethiopia, which has largest livestock population in Africa,
livestock production contributes about 30% of Gross Natidtroduct (GNP) and ¢25% of

total export earnings (Biazin and Sterk, 2013). Since pastoralists are living in areas of harsh
climate characterized by very low and erratic rainfall, their livelihoods have traditionally
been built around coping mechanisnge.g. indigenous water resources and rangeland
management strategies) to manage chronic water and pasture shortages (Homann et al.,
2005).

2.1.4.2 Food security

One of the major drivers for development dynamics in the region of East Africa and Ethiopia
in particdar is the increasing food insecurity and poverty associated with climate variability
and environmental degradation (e.g. soil erosion, water shortage etc.) (NMA, 2007; FDRE,
2010, 2011; Brown et al., 2011; Funk et al., 2008). East Africa is one theoastsecure
regions due to frequent climate risks (Slegers and Stroosnijder, 2008; Demeke et al., 2011,
Gray and Muller, 2012). The strong dependence on rainfed agriculture in these areas results
in a quasilinear relationship between grain yields, seabmaiafall receipts and food deficits
(Funk et al., 2008). For example, in Ethiopia, chronic food insecurity affects 10% of the
population; even in average rainfall years these households cannot meet their food needs
and rely partly on food assistancEréser, 2007;Demeke et al., 2011}t is estimated that

over 10 million suffer from chronic food insecurity and poor nutrition in Keaya 1 to 2
million are annually reliant on emeggcy food assistanc&(% of children aged 5 years and
below are still dssified as undernourishgdGoK, 2010)In the 25 years to 2006, the
population of food insecure people is said to have doubled in East Africa, while per capita
cropped area has declined by 33% and numbers of undernourished people has risen by 80%
in theregion (FAO, 2006). In 2011 the region was hit by a major, draetdted food crisis,

with an estimated 13 million people affected across Somalia (where famine was declared),
Kenya and Ethiopia (Oxfam, 2012).

2.1.5 Infrastructure and hydropower development

During the last few years, there has also been a huge capital investment in East Africa in
various areas of infrastructure development, mainly in road networks and transportation,
communication, and power supply with an aim of expanding the delivery wicesr (FDRE,
2010;Block and Strzepek, 20112

The global concern towards renewable energy resources (e.g. hydropower) and the rising
fuel price has prompted the East African governments to promote hydropower development
to provide carborree electric pover for domestic consumption and export any excess
energy to the neighbouring countries. For example, the Ethiopian government is currently
working to increase the hydroelectric generatingpaeity from 2,000 MW to 8,0000,000

MW at the end of 2015 by cofrscting three largescale hydropower projects (FDRE, 2010).
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Dam construction in dryland Ethiopia raises issues of internal displacement of pastoralists as
well as changes in the landscape and increased risk of flooding downstream.

Climate change is alsoaulicted to impact negatively on infrastructure and other vulnerable
sectors such as energy given the dependence on hydropower. Droughts in East Africa over
the past several years have caused volatility in hatenual lake level fluctuations and a
conseqgent drop in hydropower production that haseportedly been associated with
declines in GDP in the range of 1 to 2 % per year (in those years when capacity has been
significantly reduced) (Nyasimi et al., 2013).

2.1.6 Politics and governance dynamics

In terms ofthe political and government structures, countries in East Africa are generally
democratic constitutional republics with legislatures determined through periodic multi
party elections (SID, 2012). Governments across the region have developedtshortg

term development plans that generally look to achieve economic growth and poverty
reduction through infrastructure development, human development, capacity building and
sustainable natural resource management (ibid.). It also needs to be noted that lilasre
been a general trend towards decentralisation especially after the 1990s in many countries
of East Africa. This has been particularly so in the case of the target countries (Ethiopia,
Kenya and Uganda), as all of them have adopted and promoted pdtcidscentralisation.

2.1.6.1 Conflicts and displacement

Instances of communal conflict and resulting population displacement and migration at
times have challenged regional security and peace in East Africa. Geographical complexity,
natural resources scarcity .¢ famine) and environmental change (e.g. drought and
desertification), combined with profound poverty and underdevelopment in the region pose
further challenges. The link between rainfall variability and ssle conflict and insecurity

in the semiarid zones of East Africa are closely linked and also predicted to be exacerbated
by climate change (Raleigh and Kniveton, 2012). For example, theasdnziones of the
lowlands of the Horn of Africa suffer frequent and sometimes devastating droughts, which
make the region prone to communal conflicts over pasture and access to water (USAID,
2012). Among the many reported factors intensifying pastoral and-pgstoral clashes in
semtarid zones of East Africa are: higher population growth, d&ngn climate change,
increased alienation of land for irrigated farms or ranches, and disruptions of pastoral
movements (ibid.).

Changing settlement patterns have long been noted as a source of crises. For example, in
Kenya the sedentary settlement pattern among tharkana was cited as one of the
recurrent crises in as early as 1985 (ODI, 2010). Due to a lack of security caused by cattle
rustling and raiding in areas that had better water sources, rainfall and pasture, the
dominant settlement was in the harshest area8 similar pattern exists among the
Karamojong in Uganda (ibid.).

Some key characteristics of the three target countries Ethiopia, Kenya and Uganda are
summarizedn Tablel.
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Table 1. Target country summary characteristics

ETHIOPIA KENYA UGANDA
Population 94 million 44 million 38 million
(2013) (19% urban) (25% urban) (15% urban)
Human 0.435; rank 1748 0.535; rank 147 0.484; rank 164
Development (annual HDI growth | (annual HDI growth | (annual HDI growth
Index (2013) 20002013 = 3.35) 20002013 =1.25) 20002013 = 1.63)

True drylands in

p . . Uganda occur mainl
OGKAZ2LIALQa YSyal Qi RN O Hr mainty
in the north-east, but

mainly found in the mainly across the o
. asemiarid to sub
south, east and north. north and east and in . .
Dryland areas . . humid central strip
Arid and semarid the south of the , , .
i olyzey I a
lands cover 63% of the country, constituting o ,
[/ 2 NNA R2 NXQO
country. 84% of the land area.

to the southern
border.

Sources: World Bank 2014, UNDP 2015, CIAZ@DI 2010

2.2 Key socieecological systems and dominant livelihoods in the drylands of the
region.

In general, sociecological systems and livelihoodstlive East Africa region remain closely
tied to the natural resource base. In the dryland areas of East Africa, a majority of the local
communities earn their livelihood from pastoralism (livestock) and -@pgstoralism (crop
livestock mix).

The main agreecological systems in dryland zones of East Afacge from arid to sub

humid (Kruska et al., 2003; Seré and Steinfeld, 1996). The dryland in East Africa is mainly
dominated by pastoralism (often mobile) with some rainfed crop production but also with
increasing use of irrigated farming (both smalhd brgescale) in some areas. There also
exist fisheries in some wetland areas within drylands, particularly Ugasdaell as pefi

urban and urbanised environmén

The dominant factor in dryland agexological systems is the availability of water, mainly
determined by mean rainfall andsitreliability and distributior(Seré and Steinfeld, 1996;
Kruska et al., 2003). Rainfed agrastoralism remains the dominant source of livelihoods for

the rural poor in these r@as, however intensification and transitioto mixed agre
pastoralism systems are increasingly marginalizing nomadic and pastoralist systems. For
example, in Kenya the horticulture sector has experienced significant growth, yet only
150,000 smalscale farmers are said to participate in this sectohich produces annual
revenues of about US $2 billion (Salami et al., 2010).
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Estimates vary but there are approximately 8 million pastoralists in Kenya, 3 million each in

Tanzania and Uganda, 10 million in Ethiopia, and 8 million in Sudan (Markaldk, B£29
FTFNROFQa OFGGES LRz FGA2Y A& NBLRNISR (2 KIF @GS
million in 2010 (SID, 2012lowever, there are some issues related to unreliability of data

on cattle holdingby pastoralist communies due to their lgh mobility andthe ability of

census method#o reacharid and semarid areas.

It also needs to be noted that the dryland pastoral economy in East Africa is characterized by
high levels of diversification in response to both trends towards sedsaton and
fragmentation of rangelands (SID, 2012). For example, in northern Kenya pastoralists have
increasingly diversified herd structures to include camels given their increased resilience to
drought. Pastoralists are also increasingly divergifyarfi-farm income activities such as
charcoal production, migrant seasonal labour, arable agriculture andarsm to support
livestock based livelihoods (Nainrtiuller, 1999; Morton and Kerven, 2018)l of these have
gendered implications in terms of laboutlaations within and across households and
communities, but these are as yet little understodadkeshore communitiegn East Africa
alreadyengage in diverse range of activities such as fishing, cultivation, rearing livestock and
harvesting natural swamproducts such as papyrus (Conway et al., 2005). Inland fisheries
dependency is particularly high for Ugan@dlison et al, 2009).

Key development indices illuminate the stark seetmnomic disparities that remain
between populations residing within faurable agreecological zones and thest semiarid

and arid land®f the region(ODI, 2010). Indicatofer life expectancy, school enrolment and
the Human Development Index are far lower and poverty levels far higher in arid and semi
arid lands. For examplén Kenya,poverty levels in the arid North Eastern Provingere

70% in 2005/06 compared to the natial averge of 46.6% (GoK, 2010). Net school
enrolment ratesn primary education have risen nationally from 70% in 2000 to 92% in 2008,
yet comparable improvements have not occurred in North Eastern Province where the net
enrolment rate was 31.9% in 20Q8liddleton et al., 2011)Box 1 describes recent efforts in
Kenya to focus politicaldministrative attention on the development challenges of the
O2dzy U NE Q& RNEfFYyRa®
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Box 1.

Drylandsgovernancen Kenya

Poor progress in Millennium Development Goklsy R NB OdzNNBy i T2
drylands led to the establishment in 2008 of a specific drylands ministry, the Ministr
the Development of Norther Kenya and Other Arid Lands (MKOA), and a national arid
and semiarid land (ASAL) policy for sastable development in drylands was launched
2012 (Birch and Elmi, 2013).

Policy attention on ASAL development issues may reduce again since thasiedpy for
it now rests within a national ministry (i.e. Ministry of Devolution and Planning)woib
the 2013 elections. However, significant achievements can be attributed tOIKMIAL
such as the establishment of various permanent institutions feduemn ASAL developmer
organizations and coordination mechanisms (including ASAL Secretariat, AG¥kiol8&x
Forum, National Drought Management Authority, National Council on Nomadic Edud
in Kenya) and various ongoing projects such as developroérd specific nomadic
education programme (Birch and Elmi, 2013
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Climate Change, Trends and Projections

As a parallel output of the RDS phaBayon (2014) produced a climatological report for the
East Africa regionBox 2reproduces the summary points from that report, and the
remainder of this chater expands briefly on these points.

Box 2.

SummaryMessagesrom ASSARDaron,2014)

Theclimate acrossEastAfricavariesfrom arid to tropical monsoonconditions.

It is mainly influenced by large scale seasonal atmospheric patterns as well as the proximity
Indian Ocean. Temperatures are relatively high throughout the year for much of the region
cooler temperatures experienced in the highland regions tfidgia, Kenya and Tanzani
Northern regions receive the majority of rainfall in the June to August period, southern re
receive the majority of rainfall in the December to February period, and equatorial req
experience two rainfall seasons witlegks in October and April.

Temperatureand rainfall vary on seasonalannualand decadaltimescales.

Over the past half century there has been substantial rudtiadal variability in rainfall. Som
locations, such as parts of central Ethiopia were uallguvet in the 1970s and unusually dry
the 1980s and 1990s. Other regions show the opposite pattern.

Meantemperaturesacrossthe regionhaveincreasedby 1 to 3°Coverthe past50years.
The greatest increases are found in central regions, partigula South Sudan where increases
the March to August period have exceeded 3°C.

Future projections of temperature changeshow significantincreasesacrossthe region.

Temperatures in the central and northern regions are projected to experience tigeskal
increases. Though model projections are subject to uncertainties, the projected increas
average annual temperatures range from no change to 4°C by 2050. Higher increases ar
likely under a higher greenhouse gas emissions scenario, andevize

Rainfalltrends over the past50yearsare lessevident than for temperature, andthere are large
variationsin the direction and magnitudeof changesacrossthe region.

An increase in rainfall in some locations for some seasons is observedibatease in rainfall ig
observed in other regions. Overall, trends are weak and hard to detect.

Futureprojectionsof rainfall changeshow both potential increasesand decreases.

Projections of rainfall vary considerably. There is a tendency of modgisoject drying across
the region in the October to March period but at present there is insufficient evidence to sug
either a shift to drier or wetter conditions in the future in most locations.

Theimpactsof future climate changeon different secta's are complicatedby the spreadof
model projectionsand the complexnature of natural and societalsystems.




3.1 Historical climate dynamics

3.1.1 Broad evidence of increasing temperature trend

There is broad evidence at the regional level supporting increasing trends in temperature
from climate baselines. Mean temperatures across the region have increaseddg°C

over the past 50 yearsSge figure 1 belojv Severaktudieshave reported a waming trend

has occurred in the region during the last five to six decadesrate broadly consistent

with wider African and global trends (Christy et al., 200Bhere is also evidence of
increasing changes in extremiemperature events sucais extrememaximum temperature,
warm days, warm nights and the duration of warm sp@iekasha et al., 2@ Omondi et

al., 2014).

Figure 1

Time series of the land area averaged seasonal temperature changes between 1963 and
2012, for the four seasons: DJF, MAM\ ddd SON. Source: Daron (2014), using data from
the CRU TS3.22 dataset.
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Regional trends are supported by climate research at the national level. In the Ethiopian
Blue Nile Basin Mengistu et al. (2013) reported the presence of statistically significant
increasing trend for minimum temperature over much of the Blue Nile Basin, while
contrasting trends for maximum temperatures analyzed at the annual and seasonal time
scales. Historical data from 192006 from Ethiopia shows a warming trend of
approximatey 0.37 °C every teyears in the country (Meik]e2010). Compared to the
national average as well as data from the highland regions in the country, the temperature
increase in the serarid lowland regions has been more pronounced. For example, in the
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southern lowland regions of Borena, Guji and South Omo temperature has increased by
0.4°C in per decade in the period 198000 (Amsaland Adem, 2009).

In Kenya mean annual temperatures have increased by 1.0°C since 1960, an average rate of
0.21°C per decadéMcSweenyet al., 2009). A visible indicator of this warming trend has
been the decline of the Lewis Glacier on Mount Kenya, which has lost 40 per cent of its mass
sincel963 (MENR, 2002\ climate analysis for East Africa was conducted by Christy and co
authors examining air temperature trends at 60 stations across Kenya (G#iresty 2009).

After spatially interpolating the statiobased data, the study reports finding a statistically
significant upward trend in minimum temperatuie the Kenyan Highlands regid@mumbo

et al.(2011) found evidence of a warming trend in observed maximum, minimum and mean
temperatures at Kericho during the period 192909.

3.1.2 Less discernible regional trend in rainfall record

Rainfall trends over the g4 50 years are less evident than for temperature, and there are
large variations in the direction and magnitude of changes across the refgioimcrease in
rainfall in some locations for some seasons is observed but a decrease in rainfall is observed
in other regions and overall, trends are weak and hard to detect (Daron, 2014). Over past
half century there has been substantial mudgcadal variability in rainfall. Some &ions,

such as parts of central Ethiopia were unusually wet in the 1970s andialhuslry in the

1980s and 1990s. Other regions show the opposite pattern (ibid).

Figure 2 shows changestttal rainfall for each season for the period 1963 to 2012. Notable
rainfall change appears to have occurred in the MAM (March to May) seasonavger |
parts of the region, specifically Tanzania, Kenya and southeast Ethiopia, which have seen
decreases in rainfall exceeding 100mm. Some highland regions of Ethiopia show drying in
the JJA (summer) season, whereas areas of South Sudan show increasadl inathis
season. In general, these patterns of change are not consistent across the region and
therefore signals indicating systematic change are weak.

Figure 2

The change in rainfall between 1963 and 2012 at each grid cell, according to a lavehr tr
for the four seasons: DJF, MAM, JJA and SON. Source: Daron (2014), using data from the CRU
TS3.22 dataset.
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There are major data and knowledge gaps in terms of creating a complete understanding of
regional trends to the rainfall record, however. Somtedies in Ethiopia have identified
downward trends in some parts of the countrymainly in the eastern, southern and
southeastern regions (Seleshi and Zanke, 2004; Seleshi and Camberlin, 2006). Similarly
Conway and Schipper (2011) reported a tendencgafnward trends for the Belg rainfall,
particularly over the eastern part of Ethiopia. Howevether studies over central and
northern parts of Ethiopia failed to show significant trends (Bewket and Conway, 2007;
Mengistuet al, 2013; Mekasha et al., 28).

In Kenya at the subnational level, greater rainfall has occurred during the short rains of
October to December, particularly in northern Kenya, where the rains have begun to extend
into the hot ard dry months of Janugrand February (AEA Group, 20@OK, 2010). In
contrast, local observations suggest that the long rains of March and April have become
increasingly unreliable in locations such as Eastern Province (Awuor, 2009). Rainfall intensity
has also changed, becoming more intense along the dd4ENR, 2002).

Less discernible regional trend in rainfall intensity

Studies in Ethiopia have reported the absence of systematic evidence for consistent changes
in the amount, frequency or intensityf extreme events in the country (Seleshi and Zanke,
2004 Seleshi and Camberlin, 2006; Bewket and Conwy, 2007; Mekasha et al., 2013).
However, Omondi et al. (2014) reported the presence of statistically significant decreasing
trends in total precipitatiorin wet days greater than one mm over the greater Hori\fifca

region. However, all the above studies confirmed the presence of high-antaual and
intra-seasonal rainfall variability, which is accompanied by drought and flood risks.

3.2 Future climate changes

3.2.1 Temperature changes

Future projections of tempeture change show significant increases across the region.
Temperatures in the central and northern regions are projected to experience the largest
increases (Daron, 2014). Though model projections are subject to uncertainties, the
projected increases inverage annual temperatures range from no change to 4°C by 2050
(see figure 3 Higher increases are more likely under a higher greenhouse gas emissions
scenario, and vice versa. IPCC projections for East Africa include warming @f(l0\2
scenario) to mee than 0.5°C (high scenario)28% increase in precipitation from
Decembefebruary (wet months) and-80% decrease in precipitation from JuAagust

(dry months) (IPCC, 2014).
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Figure 3

Time series of temperature change relative to 1€8805 averageaver land grid points in

East Africa in December to February and June to August. Thin lines denote one model
simulation and thick lines are the muitiodel mean. On the right the 5th, 25th, 50th, 75th

and 95th percentiles of the distribution of 3@ar mea changes are given for 2082100

for the four RCP scenarios. Source: IPCC (2013).
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lowlands (Funk et al., 2010). By 2025, western Kenya is projected to see temperature
increases ranging from 0O to 1.2C, while temperatures in the southern coastal area could

increase by an average of 8®and in northeastern Kenya temperatures could rise byC1.1

(Funk et al., 2010).

Climate projections generated by UNDP (cited in DFID, 2009) for Ethiopia highlight the
likelihood of mean temperature increases of 1°C in 2020s and up to 3.9°C to 2080s. Using a
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multi-model dataset the National Meteorological Agency of Ethiopia indicéaisthe mean
annual temperature is likely to rise significantly when compared with the -P@6level by a
maximum of 1.1C by 2030, 2°C by 2050 and 3@ by 2080 (Weldegebrieind Prowse,
2013).

3.2.2 Rainfall changes East Africa

There is a tendency of models to project drying across the region in the October to March
period but at present there is insufficient evidence to support either a shift to dier
wetter conditions in the future in most locations (Daron, 201%he impacs of future
climate change on different sectors are complicated by the spread of model proje¢seas
figure 4)and the complex nature of natural and societal systems in eastern Africa.

Figure 4

Time series of precipitation change relative to 18805 averaged over land grid points in
East Africa in October to March and April to September. Source: IPCC (2013).
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Mean annual precipitation in East Africa is projected to increase by 7 per cent by the decade
of 2080 to 2090, though projections rangerfica decline of 3 per cent to an increase of 25
per cent (Christensen et.aR007). Seasonal variationsriaminfall patterns are also expected,

with some models projecting a mean increase in East Africa of 13 per cent from December
to February and 4 per o¢ from June to August by the period from 2080 to 2090
(Christensen et al., 2007). The number of extremé seasons in East Africa may increase

by 5 to 20 per cent (Christensen et al., 2007; Samid Nyangena, 2009). However, several
studies have stressed the disagreement between global climate models in representing
rainfall amounts over east African highlan@onway and Schipper, 2011) and topographic
influences on models are not well understoothal said regional climate modelling work has
substantially improved precipitation simulation compared to their driving general circulation
models (GCMs) (Nikulin at., 2012; Endris, 201Buontempo et al., 2014

Several hydrological modelling studieave been completed in Ethiopia using downscaled
GCMs and these have projected future rainfall changes. Using the single HadCM3 GCM Ab
et al (2009) examine changes to rainfall in the Blue Nile region of Ethiopia and find that the
mean monthly rainfall sbws a decreasing trend at the beginning of the rainy season (May
and June) and an increasing trend towards the end of the rainy se@eptember and
October). Dile et al (2013) modelled runoff in the Gilgel Abay catchment using the same
GCM and found a aeease in rainfall of up to 30% in the near decades, but an increase in
rainfall of 30% in the latter half of the century.

Funk et al. (2010) project that annual average precipitation will decline by 50 to 150
YAfEAYSGONBA (KNP dz3 K Brdzi 2026 2while a safje parSof Bdny@ avill A y (i S NR
experience a decline in precipitation during the long rains of more than 100 millimetres

(Funk et al., 2010). Wetter conditions are likely to occur during the short rains of October to
December, particularly imorthern Kenya, where projections based on general circulation

models suggest that rainfall could increadsg as much as 40 per cent by the endtlos

century (AEA Group, 20D8
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3.2.3 Utility of climate model information

Box 3 provides some preliminary refléons on the utility of current climate model

information for the region. This is a theme that we plan to explore in greater depth through

the ASSAR project.

Box 3.

How relevantis this climate model information to near and medium-term decision
making?

Theuse of climate model data from general circulation models (GCMs) and regional cl
models (RCMs) for both seasonal néenm forecasting and more mediuterm decision
making and planning has increased in recent decades across the region. National
across the region are underway to mainstream climate change concerns into exist
planned policies, projects and institutions of government and multilateral organisat
donor agencies and relevant bodies. Crmferencing knowledge of climate chge with
plans such as the Poverty Reduction Strategy Papers (PRSPs, -basetiystrategies foi
poverty reduction), for example, can provide a useful starting point to identify nati
level risks from climate change (Conway and Schipper, 2011).

Howeve, based on work in Ethiopia, Conway and Schipper (2011) found that even Vv
rainfall model convergence is apparent, current trends and physical interpretations o
ground often counter IPCC multimodel projections. GCM uncertainties remain a barr
prioritization of climate change adaptation by decision makers, and improvements
needed in how uncertainties in projections are articulated and approaches shoul|
guided more by management objectives. There remains a shortage of accurate re
climate model (RCMs) data and lack of capacity to interpret inherent uncertainties w
climate model outputs (NMA, 2007; Conway and Schipper, 20ClinDevAfrica, a
programme of the African Development Bank, the African Union and the UN Eco
Commision for Africa (UNECA), is one project that seeks to improve the supply of reI1
climate information services in various East African countries.
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Risks, Impacts and Vulnerability

This chapte focuses on risks, impacts and vulnerability in the sana areas of East Africa.

It considers the important risks and impacts facing vulnerable groups, both climatic and non
climatic, highlighted in the literature, as well as who is vulnerable, in wiegts, and the
factors that make them so. Important gender and other socially differentiated dimensions of
vulnerability are also considered. Development trends, such as demographic change related
to population growth and movement of people, also interseith and change vulnerability

and the main themes emerging from the literature are described in the third section, linking
these to important climate dimensions of changed vulnerability. Key governance dimensions
of vulnerability, related to both institubnal structures and direct policies are highlighted
later in the report (see chapter 6)

4.1 Important risks and impacts (climatic and neclimatic)

This sectiorlooks at the sociagcological risks associated with environmental dynamics, of
which climatechange is only one of several interlinked drivers of change. As Davidson et al
(2003)andOmondi et al (2014 underlire, in East Africa the effects of climate change will be
compounded by widespread poverty, human diseases and high population growththaie
are expeded to intensify demand for food, water and livestock forage witttime region.
When analyzing risks, as emphasized in chapter 2,thesefore need to root our
understanding in a wideand complex context of stresses and risks such as legals of
poverty and economic crisis in some areas (Cross.eP@l1; Roncoli et al 2010 RoK,
2012, HIV/AIDS (Hepworth and Goulde@008), low diversity of livelihoods with
dependence on primary production and resource use (Hepworth and GoulieeB)
dependency on climate change sensitive activities such as tourism in Kejpoor and
poorly maintained infrastructure and services (Norringdavies and Thorntgn2011
COBRA2014 RoK 2012 CARE ALR013).

Here we identify 8 interelated risls (see Figur®) 0 KI & F F¥FSOG LIS2L)X SQa f A
wellbeing in semarid areas of East Africa: rainfall variability, drought, flood hazards,

resource degradation, resourc®nflict, food insecurity, humahealth, and plant and animal

diseases. We carefer to all of these aslimaterelated sociakcological risksrecognizing

that each isa product of multiple factors and causes.
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Figure 5.

Climaterelated sociakcological risks to wellbeing
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4.1.1 Rainfall variability

Currently, the main climate risks in Ethiopia are associated with rainfall variability in terms of
timing and amount: delay in onset and/or early end of rains, intermittence, long or short dry
spells, and sometimes even the loss of the entire rainy se@afmrld Bank, 2006; Bryan et

al.,, 2009; Conway and Schipper, 2011; Aberra, 2012).imhpects onrain-fed agricultural
production, food security and environmental functions (Bewket and Conway, 2007; Demeke
et al.,, 2011; Di Falco et al., 2012). It has a@ffected water resources, drying up rivers,
springs, lakes and wetlands; for example, the falls in the levels of Lakes Abijata and Shala
and drying up of the Bulbula River, an outflow of Lake Zeway. Water shortage in rivers and
reservoirs also affects ecomic productivity by reducing the potential for hydroelectric
power production (World Bank, 2006). In Kenya reduced rainfall and increased average
temperature lead to increasing intensity of drought (Cross et2@ll1; RoK 2012), while in
Uganda, rainfdlvariability affects raiffed agriculture (Mubiru et al 2012) and makes
particular crops vulnerable (USAED13).

4.1.2 Drought

Drought is the most common climate related risk in Ethiopia, and becomes more frequent
and severe in arid and serarid parts aras (Amsalu and Adem, 2009; Degefu and Bewket,
2014). Increases in temperature affect the soil and surface water resources by affecting the
atmospheric moisture holding capacity and rate of actual evaporation and
evapotranspiration (NMA, 2007; Conway andifger, 2011). In Kenya the frequency of
drought has increased as failure of the rains has become a common event (once every two
or three years) rather than something that occurred once every decditie Economist
2009. In Uganda drought is concentratedEastern susegions such as Karamoja and Teso
(Kristjanson et al 2012; Egery 2012). Webber et al(2014 162) note that "repeated
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failures or maintain food secity as their savings, productive assets and human capital are
more frequently diminished". Consequently, poor farmers are not adapting at the speed
that the climate is changing.

4.1.3 Flood hazards

Flood is a significant and increasingly prevalent risk inofthi particularly among the
pastoral communities who are living in the lowlands (World Bank, 2006; NMA, 2007; Amsalu
and Adem, 2009). This can take the form of flash floods (ibid) or riverine floods originating
from highlands (WorlBank, 2006Degefu andAsfaw, 2006). Kenya is affected by severe
flooding (NorringtorDavies and Thornton 2011), and there has been an increase in the
proportion of rain falling as heavy events. Flooding has also been observed in Uganda from
extreme rainfall events (Conway eti.,a2005), and is often combined with landslides
(Kansiime 2012).

4.1.4 Resource degradation

In Ethiopia there is visible rangeland degradation as a result of frequent drought, bush
encroachment and livestock grazing pressure (Tesfay and Tafere, 2004). Keniya ha
experienced increased soil erosion and siltation of water courses (Roncali20H) CARE

ALR 2013) and exposure to invasive species (Norrindgdawies and Thornton 201Roncoli

et al,, 2010. See alsBox4). These risks are exacerbated by unsunstbie land management
practices (Shames 201Roncoli et al 2010). A similar decline in the resource base,
including ecosystem services, can be observed in Uganda, partly due to declining soil fertility
(Uganda CCVARoU, 201
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Box 4

InvasiveAlien SpeciegIAS)

IAS are also commonly referred to as invasive, aliens, exotics or nonindigenous s
IAS are species, native to one area or region, that have been introduced into an
outside their normal distribution, either by accident or on purposed which have
colonized or invaded their new home, threatening biological diversity, ecosystems
habitats, and human webeing. The extent to which introduced species may prolifer
and spread is affected by the state of the receiving ecosystem.

Invasive alien species may threaten native species as direct predators or competitc
vectors of disease, or by modifying the habitat or altering native species dynamics
2006). Invasive alien species impact on land resources, and agriculturevastbdk
production systems, in multiple ways, potentially threatening food security. Some
transform grasslands that support grazing. For example, Lantana camara poisons
and destroys understorey species (IUCN/SSC/ISSG, 2004). Partheniumphgster
(congress weed), originally introduced into Ethiopia through contaminated food imp1
has had devastating impacts on agricultuzeSF Ny Ay 3 Ad GKS f
Similarly, Prosopsis juliflora, has invaded large areas of grazing and fdanohgn
drylands of Ethiopia since its introduction in the 1970s for land reclamation and use
windbreak (Tessema, 2012).

With high levels of environmental change, such as deforestation, growing extra
timber use, and ecological changes associatét climate change, IAS are likely to be
growing problem. (Bingelli et al., 1998). The Millennium Ecosystem Assessment
that climate change and the introduction of IAS are the two drivers of environme
change that are the most difficult to rervse (MA, 2006).

4.1.5 Resource conflict

Resource degradatiom especially of water sources and pasturdeads to increasing
competition and conflict over resources. For example, in Ethiopia this has been linked with
multiple types of conflict: crossorder, inter-community and community withNational

Parks Gebremichael et al., 2008msaluand Adem, 2009; USAID, 2012ebresenbet and
Kefale, 2012), although some of these conflicts may be an expression of older tensions
(Gouldenret al., 201). They may lao beexacerbatedy government and private investment
programmes if these create displacement and rangeland scarcity for the pastoral
communities (Homann et al., 2005; Gebresenbet and Kefale, 2012).

In Kenya there is reduced water availability for doticgscrop and livestock (Norringten
Davies and Thorntqr2011 Shames2012 COBRA2014;Crosset al., 201}, which in some
cases has led to violent conflict (CARE, 20E3), particularly within new urban settlements.
These conflicts feed into existing acurity concerns in particular regions (COBR®14
Roncoli et al 2010 CARE ALP, 2013
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The Ugandan government also noted limited storage for wa@&overnment of Uganda
Ministerial policy statement for water 2010/11 and 13)14vhich relates to the ways in
which inadequateinfrastructure exacerbates the risks associated with climate change. The
LINPE AFSNI GA2Y 2F 02NBK2fS (SOKy2f238 KI a
causing groundwater depletion, overgraziagd inequitable distribution of water resources.

In some drought prone dryland areas of Kenya 58% of water demand is met by utilizing

groundwater in districts where only about 20% of the area has good groundwater potential
(Secretariat for Convention ofdgliversity, 2010). During droughts this often means there is
insufficient supply to meet demand resulting in the drying and siltation of water sources and

disruption of natural water flow. (ibid) Changes in seasonal rainfall also impacts in some

areas onwater availability for animals, bringing increased competition between humans and
animals over resources (S8®x5).

Box 5.

Biodiversityimpacts

Climate change has become a concern in the field of biodiversity protection. Changes
g2 NI RQaemsS @@ Aldeadyi being seen (Root et al. 2003; Hughes 2000).

occurring at a faster than expected rate. The numbers of mammal species in the nationa
in subSahaan Africa could decline by 24 to 40% (IPCC 2007). From the perspective
tourism industry alone, such a loss would be devastating to the economy.

An example of the impacts of climate change on wildlife can be seen as the patterns of se
rain crange over the Serengeti, animals are likely to spend more time outside of these prot
areas. This is likely to increase conflict with human agriculture and may also lead to an in
in poaching. In addition, any changes in the migratory routes reduio move between new

land and, in particular, cattle fences, limiting the ability of the migratory mammals to res
successfully to climate change. (Robinsbal., 2005).

¢CKS F20SNYYSyld 2F 9GKA2LAI KFa NBO23IYAES

a biodiversity action plan that includes sustain £ S I yR dzaS YI yI 3SY
of 2007 singled out the SAR areas of Mara, Amboseli and Kitengela as critically enda
ecosystems citing land subdivision, overgrazing and the impact of tourism development
drivers of biodiversityoss (MTR 2007). There has been a national and local decline in w
populations by over half from aerial censuses recorded 1BX¥7 (Homewood et al. 2009
There are tradeoffs associated with conservancy management for wildlife and land use
livestock, and implications for societal vulnerability during drought events (Osano et al., 2
However, lack of alignment of conservation priorities at maexel with development priorities
at household level, and inadequate distribution of benefitsrfravildlife tourism income were

et al., 2009).

Intergovernmental Panel on Climate Change (IPCC 2007) conclude that these changl
[

areas of peak seasonal grass growth, as rain patterns change, may be blocked by agr]

resources and has developed various policies and legislations during the last few years, in|

cited as discouraging conservatioompatible land use decisions at the local level (Homewd
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4.1.6 Food insecurity

Sub{ I KI N}y ! FNAOI KIFI& 06SSy RdzwoSR WiKS F22R ONX
particularly acute in arid and serarid regions (Thorntoet al.,2007:4). Rainfall variability

and associated droughts have been major causes of food production crises, food shortage
and famine in Ethiopia during the past few decades (Conway and Schipfpér,2emeke et

al.,, 2011). For example, local and regional food insecurity problems were reported during
the 1970s, 1980s and early 1990s in the nadstern (Wollo and Tigray), in the east (Harar),
and central Ethiopia (Shewa) (World Bank, 2006). Tleigpected to continue in the future
(NMA, 2007) as even with normal rainfall approximately ten percent of the population
cannot meet their food needs and rely partly on food assistance (Conway and Schipper,
2011). Beyond climate related impacts, there amailtiple drivers of food insecurity in
Ethiopia ¢ including environmental degradation, demographic pressure, +urén
migration, and conflict (Biazen and Sterk, 20Afsalu and Adem, 2009). In Kenya there has
been widespread food insecurity and malntitm, which is reflected in the extent of
stunting among the undefives (Bernard et 312012; Shame2012; Cross et al2011; RoK,
2012. A similar picture is evident in Uganda where key crops are vulnerable to climate
variability (Liu et aJ 2008 James 2010 Mubiru et al, 2012). Webber et a2014) reports

that many poor Ugandans are becoming net food buyers and are therefore affected by
global price variability and volatility (Kristjanson et 2012).

4.1.7 Human health

In Ethiopia the prevalencef diseases is exacerbated by drought and flood (Homann et al.,

2005; Amsalu and Adem, 2009) and by temperature change more broadly, which is

predicted to continue increasing at an even higher rate (Boelee et al., 2013). There are also

growing social and esironmental problems, including those associated with pressures of

population growth, housing quality, air pollution and water and sanitation (Kitha and Lyth,
HammMOoO® | 0O0Saa (G2 alr¥S RNAYy(1Ay3 61 G§SNI Aa FI N
North B a8 0SNY tNRGAYOSQa NI OGS Aa odpddg> O2YLI NBR G2
ODI, 2010). In Kenya farmers have observed the effects of environmental degradation such

as rapid deforestation, loss of biodiversity and degradation of water resources, as
contributing to increasing prevalence of malaria (Okoba et al., 2011), cholera and other

diseases (Kabubilariara, 2009). An estimated 25 million people are at risk of malaria every

year in Kenya, and 40,000 die annually from the disease. Moreover, the mgobarden of

malaria is estimated at US$45 million to US$99 million annually in terms of direct costs and

between US$18 million and US$144 million (including disutility from pain and suffering) (SEl,

2009) A significant number of Kenyans still rely onlitranal medicines gathered from the

surrounding ecosystem and their capacity to access these is reduced by climatic events, such

as drought, and environmental degradation. In Uganda, fisheries have been particularly

affected, and Allison et al. (2009) @vges a higher incidence of disease in these
communities
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Box 6.

Health servicechallenges

Governments face challenges in reaching sarid areas in the region with essenti
healthcare services, contributing to greater vulnerability of pedpi@g in these areas
Ly VYSyeéerQa LI} adadgz2Nrf {!wa KSIfdidkKOlFINB
average. For example, Ali and Hobson (2009) found that the rate of coverage of m
vaccinations was 33.4% in pastoral areas compared to a 72 tl8aalaaverage; similarly
coverage of other vaccinations was 6.4% compared to a national average of
vaccination coverage of 51.5%. Official data from Kenya also illustrates the gover
healthcare challenges of reaching the SARs. Access to healttiata shows that the
dryland Northeastern Province falls below the national average. The percentag
women using antenatal care was 31.7% in Northeastern province compared to 89.
the national average. Similarly, the proportion of vaccinated childamong those off
12¢23 months age was just 54.3% in northeastern province compared to 92.6% &
national average (ODI, 2010). Provision of basic healthcare services and improven
human health in Horn of Africa SARs is further challenged by & hgitlile population
and the high cost of mobile healthcare service provision.

4.1.8 Plant and animal diseases

Changes in temperature and humidity in Ethiopia are reported to have increased vector
borne diseases and helminthes infections, particularly in sroaiinants. However, there is

little information on how current and future climate change and variability affect animal and
plant diseases across different aggoology zones in the country. Exposure to pathogens has
also increased in Kenya (Norringtbaves and Thornton2011; Roncoli et al 2010) and
outbreaks of animal diseases are a major factor affecting the productivity of the livestock
sector. For example, over the last decade the country has suffered outbreaks of several
diseases including Africawine disease, blue tongue, contagious bovine plgureumonia,

foot and mouth disease, lumpy skin disease Newcastle disease, Rift valley fever, rinderpest
and sheep and goat pox (Kabubtariara, 2009).

Major food crops have also been affected by plansedses However, there is less
information on this which hampers effective allocation of resources (for example, the
distribution and severity of sorghum diseases, Ngugi, 2002). Maize Lethal Necrosis Disease
spread to Kenya in 2011 and is currently foumdoas various districtdnfection rates and
damage from MLN can be very high, seriously affecting yields and sometimes causing the
complete loss of the cro®ver 77,000 ha of maize were affected in 2012, translating into an
estimated loss of 1.4 milliobags(each of 90 kgsworth about USD 52 Million (ibid.)n
Uganda an increase in pests was observed (Hisall., 2011) with implications for post
harvest storage and drying (Stathers et, &013) and the need for new pestsistant
varieties (Kristjpson et al, 2012) (e.g. to counter thergwing threat of bean root rot as
noted byFarrow et al, 2011). Conway et a{2005) alsadiscussncreasing livestock deaths
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due to disease and higher rainfall/flooding and depletion of fish stocks due to changes in
temperature and wind speed.

4.2 Key vulnerable groups

It is clear from the literature that different groups and societies in sara areas in the

region experienceulnerability to the risks described in different ways. Those classified as
most vulnerable include women, children (often grouped with women), pastoralists and
smallholders. People living with HIV/AIDS are also marginalized and as such are more likely
to be vulnerable. Females, disabled people, elders and children and the rural and urban poor
are especially highly vulnerable to the impacts of climate change and variability (NMA, 2007;
Amsalu and Adem, 2009), since these grooften have lover adaptive @pacities and
limited access to resources for adaptation practices.

It is important to acknowledge that these categories are not mutually exclusive, but are
interconnected both in terms of their characteristics/ identities and in terms of vulnerability

experiences that intersect. For example, Rovin e{(2013) identified increased vulnerability

to water and crop shortages in both rural and urban Ethiopia according to age and gender.
CdzNIIKSNE VYdzZf GALX S RAYSyaAzya A& yddxlyoS N & REON (f &S 3

4.2.1 Women

The literature describghow women, as a socially differentiated gro{lgy wealth, ethnicity

age and status)iving in semiarid regions across a range of communities face gendered
dimensions of vulnerability. These relate tdfeliential access to resources, lack of decision
making powerthe social anctultural norms andbeliefsthat deny equal opportunities and
rights and the burden of care in the household falling disproportionately on womand

are most keenly felt by feni@ headed households, identified in a number of contexts as
being the most vulnerable (see for example the Uganda Climate Change vulnerability
assessment report). For rural Kenyan women a lack of access to land and credit combined
with a high dependence omainfed agricultureis strongly associated with vulnerability
(Caretta, 2014). For pastoralist women in Kenya their vulnerability relates to a lack of
resources combined with lack of access to information and little decisiaking power,
embedded in gener prescribed norms and behaviours. This is compounded by frequent
climate shocks with no time for recovery and weak governance and safetyJudtsAfrika

14). According toCARE ALR013) the proximity to Somalia and the importance of Somali
(Islamic)culture in Garissa County prevents women engaging in certain forms of labour,
restricts the independent movement of women, and curbs their participation in household
and community decisiomaking making them less able to paipate in adaptive strategies

Migration of men, single mothers and widows to urban argmsesponse to climatic stress

canleave behindde facto femaleheaded households, many of which are headed by elderly

g2YSyYy OFNAYy3I F2N) 6KS YAINI yiGaQ EdatldriohBly ® C dzNIi F
workloads for women (Amsalu and Adem, 2009). For example, during drought times women

are forced to travel long distances to fetch water, collect wild food and generate addition

income sources. As well as experiencing vulnerability difféyenten and women also have

different perspectives. Gender differences in perceptions of sources of vulnerability have
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been reported in Kenya and Uganda (UNR®14 in that women focused on access to
water and men to peace (both groups felt education waportant). In Ethiopia, men were
concerned about livestock prices, while women were mostly concerned about about food
availability.

4.2.2 Children

Children are often listed as an affected group in terms of having heightened vulnerability to
climate change, dliough specific impacts on children are rarely mentioned in the literature,
with the exception of some links to malnutrition. For the children of Kenyan pastoralists,
reduced availability of food means they are at risk of malnutrition and dropping out of
primary school(Roncoli et al 2010). Children also engage in the herding of cattle, which
puts them at the frontline of conflicts, and cattle rustling. In the pastoral zones, children may
not get milk during drought times since the cattle are moved to remépcations
(Gebresenbet and Kefale, 2012). Stunting is also observed in -fimeerin pastoralist
communities in Kenya due to erratic rainfall, high temperatures ank éigpotranspiration
(RoK, 201p

4.2.3 Pastoralists

Pastoralists tend to face multiple drintersecting sources of vulnerability. For pastoralists,
traditional adaptation mechanisms have commonly been disrupseanetimesleading to
pastoralism being stigmatisathfairly as associated with chronic food insecuriipto Afrika

14). Amsalu and dem (2009) refer to rangeland degradation due to frequent droughts, over
grazing and bush encroachment. According to Osano .ef28l3), Masai households in
Kenya report reduction in livestock to less than 4.5 head per person due to drought and
resultingincrease in poverty. Pastoralist groups frésiolo, Garissa, Wajir, Mandera, Moyale,
Marsabit and Samburu in Kenya who collect gum as a coping strategy only make KSh 4,000
per month, making them the poorest sector of pastoralist society (Gachathi ansegyik
2011). Egeru (2012) describes pastoralists from Teso, in eastern Uganda, who are dependent
on rainfed agriculture and freshwater fisheries as well as livestock, all of which have been
affected by climate change (Egeru, 2012). A number of sourcesiluedhat the pastoral

and agrepastoral communities living in the arid and seanid parts of Ethiopia have lower
adaptive capacities to the expected impacts of climate change due to lack of inputs
(medicine, feed), lack of credit, isolation from marketniwes, low infrastructural
development, and poor access to services (Homann et al., 2005; NMA, 2007; Amsalu and
Adem, 2009; Gebresenbet and Kefale, 2002to Afrika 13 However, against these
assertions it is also key to note that many authors regaadtoralism as in many ways
inherently adaptive (see Chapter 5).

4.2.4 Smallholder farmers

Vulnerabilities faced by smallholder farmers overlap with those faced by pastoralist groups.
Farmers in Rural Eastern Kenya experience vulnerability related to reliancairdad
agriculture, with cropping patterns disrupted by changes in seasonal rainfall patterns (see
F2NJ SEIF YLX S5 9 NA | ABagssehsyeR al 2012; Lhider$ yet-a) 200 T
Mwongera et al 2014, in relation to the eastern slope of Mt. Ken@galleh et al 2012 in
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relation to Laikipia district, Olsson and Jerneck, 2010 for western Kenya). Similar problems

are reported by Bezabih and di Falco (2012) in Ethiopia andbto Afrika 12 which
RSaONARO0Sa K2¢ Tl NYSNAQ ndfldngerimaych sedsbndl tabfblly & | Yy R
leading to crop lossUnpredictable outputs and incomes lead to shifts in gendered work

patterns, including male seasonal migration and the intensification of female work especially

in periods of food shortagelhis affets food availability and security, with food insecurity

and poor nutritionreported across smallholders in Kenya, Uganda, Ethiopia and Tanzania,

across a range of livelihood systems and crops (Kristjanson et al, 2012). Liy2&08)

describe how smallholders experience lowered productivity due to water/ nutrient
AK2NII 3Sa>y KAIK GSYLISNI GdzNBaz FyR AylFRSldz GS
0d22SNBQ FNB Ffaz2 LI NIAOdzZ I Nives, adbdd Bag& Miricat S G2 |
(Webber et al.,2014). Vermuelen et al. (2013pt a global levelnote shifts to offfarm

employment and reductios in consumption in this groupn Ethiopia, smallholder farmers

depending on low productive raifed agriculture, particularly in the arid and searid areas

are highly vulnerable to climate change and climate vaitglfNMA, 2007)Lack of climate

information is also identified as an important compounding factor. This relates to both the
availability of data at the appropriate level, and theability of andaccess to datgdRoncoli

et al, 2019 CARE ALP, 2013).

4.2.5 Conflictaffected communities

The interlinking of different sources of vulnerability are illustrated by the way conflict and

political unrest in semarid areas underpin and run alongside other segrof vulnerability.

Conflict has long been a traditional element of pastoralism in East Africa, with practices such

Fa ftAGS&ai201 NIARAYy3I &l yOiAaAz2ySR o0& Odzaid2 Yl NE
societies often as a restocking response afteyugyht or disease outbreaks (Schilling et al
HAMHO® [/ 2y FEAOQG OFy &aAIYATFAOlIYyGfeé KAYRSNI fAQS
areas of rangeland undeyrazed causing encroachment by shrubs, while intensive grazing
pressure around defensiblereas leads to desertification and increased vulnerability

(Blench 1998). Decades of conflict in Karamoja, Uganda, for example, has prevented the
optimum use of rangelands and has been the main cause of land use change as herders
either seek protection byongregating together around settlements or disperse to higher
mountainous areas where settlements can be hidden and-pgsioralism can be practiced

(Naimir Fuller1999).

Several studies have reported an increase in conflict within recent years, yaryc
between groups in nortlwestern Kenya (Schilling et.,a2012; UNDP2011; Omol 2010;
Mkutu, 2008). Various causal factors have been advanced to explain this phenomenon from
increases in poverty, payments of dowry, tritlsed politics (McCabe&004), increased
availability of small arms to an increase in climate change relsti@s$sors (Schilling et al.,
2012. In many areas conflicts and raiding have become increasingly commercially
orientated and used a strategy to accumulate wealth. In Kajamancreasing
commercialization of livestock raiding has been observed with traders using inside
information to rapidly purchase and market stolen livestock (Ea2@i0). Conflicts hinder
development progress by favoring short term crisis management aghes, but at the
same time conflicmanagement programmes in pastoral systems can be an opportunity to
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strengthen traditional institutions and create new informal and formal mechanisms that

enable more long term effective, equitable participation in depehent processes.
/fraairFerayd O2yFtA0Ga Ay LI aidz2NIf aegaiasSvya A
GO2y Tt AO0G4&E A& I K St LIF dz aisSLl G261 NRa aead
mechanisms, but in practice there are often multiple layers andescalf complexity
F3a20AF0SR 6AGK GKS NBIA2yQa LI adz2NIrf O2y Ff A Ol
the phases associated with conflicts (Naimir Full®99). The most effective approaches to

conflict mitigation in pastoral systems are those thetognize the complexity of the issues

and enable the system to maintain flexibility; rather than seeking to support or strengthen

formalized systems that seek to stabilize pastoral groups within defined territories (Naimir

Fuller, 1999). Women can also play a vital role in confistolution and peacéuilding

activities as their kinship ties and neombatant status can enable them to enlist the

support of elites, warriors, elders and government to resolve conflicts in wayspest

other actors.

m>‘<

4.3 How have recent development trends changed vulnerability?

Development trends are changing vulnerability in sand areas, and there are climate

dimensions to this: as livelihood strategies and access to resources and assets respond

broader development changes taking place such as agricultural development, land use policy

and urbanisation, these can have an impact on clirratated risk and knockn effects on

LIS2 L)X SQa& FoAfAGe (2 O2LISd ¢ KSrelxte th gopulatidb Yy Ra KA 3
growth, land (distribution and land use change), and migration and urbanization. These

themes are interconnected. For example, land use change could have even larger impacts

than climate change on flood risk. This does not in any neyae the importance of

problems posed by climate change, but highlights the fact that climate change and
responses to it cannot be considered in isolation from other changes (Gateéays2011).

4.3.1 Population growth

Population growth, especially innal areas, is affecting access to land and resources and

there is evidence reported for this across the region. Resource scagroity just land but

Ffaz2 ¢l 0SSN FYR F2NBadNER LINRRdIdzOG& Aa asSSy G2 LI
climate changéHomann et al., 2005; Gebresenbet and Kefale, 2012; Neonrigavies and

Thornton, 2011, Drooger2009 CARE AL.RP013 SE|2009).

In the face of population pressure, specialisation of agricultural systems is seen by some to
be inevitable to ensure régnal food security. This intersects with climate change impacts as
more marginal extensive systems are becoming increasingly risky to the point where
livelihoods may have to change substantially, as climate change effects exacerbate problems
for vulnerabé and poor people living in these marginal areas. (Thormbal., 2010). In
Ethiopia for example, Gusakaa et al. (2013) suggeshat the effects of population growth
supersede changes in climate scenarios, especially at already-stegesed lower tudes
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4.3.2 Land distribution

Changes in land distribution also affect vulnerability via a number of channels, and lack of
access to land and other natural resources may be a key constraint to improved livelihood
opportunities for the pooresand most vulerable (USAID, 2012 Context is important. In

relation to arid and sermrid areas more broadlyexclusionary land title may be

G O2dzy G SNLINR RdzOG A @S , ds the assimiaiet land fragmeBtation pyoRdesdza S ¢
fewer opportunities for pastoralistto relocate (Galvir2009: 189). However, in Uganda a

more secure land tenure arrangement is associated with an increase in the chances of
adapting to drought through technology and reduced consumption (Hisali,2011).

In the case of Ethiopia, alligh the government has set policies for equitable distribution in
land access and use, there is substantial evidence that this may not hold in practice and land
is fragmented into tiny parcels. More than 85% of farming households operate on less than 2
hectares and, about 40% operate ondaban 0.5 hectares (USAID, 2D1Rragmentatiorin

this context arguably discourages sustainable land management practices like rotation,
agroforestry, intercropping and soil erosion control, as well as acting as aielato
modernised agricultural activity as economies of saaanot be achieved (USAID, 212
Restrictions on land redistribution means access is severely constrained for smallholder
farmers. At the same time, there are programmes to transform largetsr of former
rangeland in the lowland (lower Awash and Omo) for sugarcane plantation and lease out
land to domestic and foreign investors both for rdéd and irrigation agriculture. This is
impacting on resource access and livelihoods of those livinghése semarid areas
(Gebresenbet and Kefale, 2012; FDRE, 2011). For pastoralists in these areas this has led to
shortage of rangeland and inteommunity conflicts due to increasing competition for
water and pasture resources (Homann et al., 2005;r€s#mbet and Kefale, 2012).

4.3.3 Land use change

Population growth, land fragmentation, pressure on resources and land use change are
strongly interlinked. At Mt Kenya, rapid demographic and economic change including the
intensification of irrigatedagriculture in the footzone and along the rivers in the plateau

have dramatically raised water demand in the past decades @dwad., 2005). As a result,

GKS 9g6Fa2 bIQANR |YyR AG& GNROdziFNRSa Frff RNE
between upstream and downstream water users (Notegal.,2007).

In the case of Ethiopia, although the government has set policies for equitable distribution in
land access and use, there is substantial evidence that this may not hold in practice and land
isfragmented into tiny parcels. More than 85% of farming households operate on less than 2
hectares and, about 40% operate on less than 0.5 hectares (USAID, 2012). Fragmentation in
this context arguably discourages sustainable land management practicesolé@n,
agroforestry, intercropping and soil erosion control, as well as acting as a barrier to
modernised agricultural activity as economies of scale cannot be achieved (USAID, 2012).
Restrictions on land redistribution means access is severely reamst for smallholder
farmers. At the same time, there are programmes to transform large tracts of former
rangeland in the lowland (lower Awash and Omo) for sugarcane plantation and lease out
land to domestic and foreign investors both for r@d and irigation agriculture.This
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development is designed to have multiple national and local benefits including boosting
export incomes, ethanol production as strategy for green economy, employment
opportunites and integration of pastoral communities into agastoral economies with
easier access to services. However, it is also argued that the development has led to some
shortage of rangeland for pastoralists and intemmunity conflicts due to increasing
competition for water and pasture resources (Homann a&t, 2005; FDRE, 2011;
Gebresenbet and Kefale, 2012).

Ly GKS OFasS 2F YSyeéel Qa {! wa DeMbtrardsitof Rto dza S OKI

agropastoralism and sedentarisation of pastoral groups, plusigration of agricultural
groups into SARs andcreasing land use change and urbanisation in SAR areas close to
urban centres (see also QI2010). Pastoralist transitions, combined with unprecedented
high population growth, mean there has been excessive cropping pressure and overgrazing
leading to eégradation which in turn has impacted negatively on livestock production and
productive capacity of the land.

A major, largescale infrastructure and transport development projeciThe Lamu Port
Southern Sudaikcthiopia Transport Corridor project (LAPSSHmking Kenya, Ethiopia and
South Sudan (and later Uganda, Rwanda, Central and Western Africa) is likely to further
impact on the lives of the migrant nomadic pastoral communities who make up the majority
of communities living in the LAPSSET Corridédhile there are potential economic and
social gains from improved transport infrastructure, (which includes the 32 berth Lamu Port,
a Standard Gauge Railway line, crude oil pipeline, product oil refinery, resort cities and
airports between Kenya, Ethiopia and South Sudan; see
http://allafrica.com/stories/201502231043.htl as land is cleared to make way for the
development there is a risk that this will exacerbate crbseder conflict andconflict over

NBE &2 dzNDS 4> YR KI @S LINRF2dzy R A YLI2@4: & 2y
http://www.insightonconflict.org/2014/12/kenydapssetconflict/).

4.3.4 Crop choice

Nationd agricultural policies have a profound impact on the lives and livelihoods of those
living in rural areas. In some cases, while policies may work for people living in particular
agroclimatic zones, in other regions policies may act to exacerbate vuliigrabPolicy
focus oncertain forms ofcrop agriculture, for example, has been highlighted as a key
contributor to the marginalisation of, and development failures in, drylands of Africa (Galvin
2009) as described below

The adoption of maize as a pta and commodity crop, over more drougtaierant species

such as millet and sorghum, is widely supported by government programmes and extension
AaSNBAOSaE Ay YSyelQa {!wa |yR GKA& KlFa SR
transitioning towards agrgastoral production. Several studies have explored how this has
increased preand postharvest vulnerabilityfStatherset al.,2013) The claim is that policies

and programmes promoting a new Green Revolution in Kenyan maize production have failed
dryland farmers by undermining informal systems of seed and food security through
favouring formal seed systems and crop research, and lobbying government to abandon
plans to integrate informal seed systems into national seed policies and laws (Odame and
Muange 2011 cited in Brook2014. Kenya). One key finding is that policy measures and
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programmes intended to increase resilience of smallholder agriculture in Kenya drylands
have reinforced and intensified trends which are likely to exacerbate existing vullitzab
Green revolution policies and programmes tend to take approaches relevant for Kenyan
western/high potential "maize basket" and replicate these in sard mixed farming areas

of Eastern Kenya. Emerging evidence is that this has eroded biolagidainstitutional
diversity of informal seed systems causing increased vulnerability and threat to food
security.

4.3.5 Pressures on pastoralism

Agriculture policies also impact on groups whose identity and way of life are tied to the land
and natural resourcessuch a pastoralists, but for whom farming may not be their main
concern. This often stems from a general neglect at higher policy level. Several authors
argue that, in Kenya, political marginalisation and a lack of focused dryland governance or
developmat agenda in the past has created poor policy support for dryamdpatible

land use options, such as pastoralism, and a focus on sedentarisation and diversification into
more climate sensitive but potentially riskieslternatives (e.g. irrigated agriculte and
commercial fishing). This is seen to have undermined pastoral livelihoods and increased
vulnerabilityto climate variability (Erikseand Lingd2009; Gachathi and Erikse2011). (See
alsoCARE AL.R013).

According to Owuor et al2011), governace and policy focus have to some extent also

contributed to tension and conflicts between and within agrastoral and pastoral groups

AY YSyelrQada RNEflIYRAXZ KAYRSNAY3I IYyAYIf Y20SYSy
managing drought, and creatingulnerable groups as well as leading to loss of social,

political and human rights. This has undermined sustainable adaptation and human security

(Owuor et al, 2011).

While there has been a tendency for government policy to be predicated on the attitude
that the lands of pastoralists as idle and in need of development, theRwiey Framework

for Pastoralism in AfricgAfrican Union 2010 stresses the rights of pastoralists, including
the right of access to spatially distributed resources, and the urgency of maintaining and
enhancing pastoral mobility. Despite cultural and power biases toward settled farming, in
az2YS gl e&a 9 i&is polidids hive hekenad dorstNibtive, and the rights of
pastoralists are protected by the Ethiopian constitution. A Pastoralist Affairs Standing
Committee has been established with pastoralist representatives integrated in national
planning effort to helpend pastoral marginalisation. Pastoral development policies include
drought management (Fratkji2014). Regional states with a high proportion of pastoralists,
such as the Afar Regional State, have started to develop their own land policies, which to
someextent take the needs of pastoralists into account (FratRbil4,Abbink et al, 2014).
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The AdaptationDevelopment Spectrum

This chaptedescribes and analyses some of the principal forms of responteetsocial
ecological risks set out in chapter 4, and reflects on dimensions of governance surrounding
risk management in general as well as actions specifically oriented to climate change
adaptation.

Given the multisectoral nature of the rlss described in chapter 4, it is also the case that
response needs are broad in scope. Even if we were to narrow the analysis to specific
dynamics caused by climate change risks we would also see the need for a broad terrain of
response measures, becaudetenvironmental and social impacts of climate change alone
are so complex¢ in Ethiopia, for example, cutting acrogeod and water security,
infrastructure, public health, natural resources, and biodiversity (Conway, ZD€f&ssa et

al., 2009;Robinsonet al., 2012 Boelee et al., 2013). Importantly, climate charaféects

both agricultural and nowgricultural economic production (Mideksa, 2010his underlines

still further that climate change adaptation cannot readily be viewed in isolation frorarwid
societal and environmental concerns (Simane et al., 2012), and hence this chapter refers to
NEBaALRyYyaSa o atidnRiSyd SIE 2 LWISKILIE LIS Ol NHzY Q ¢

Within the spectrum of responses we can see a diversity of actions according to spatial scale
(local, natbnal, regional), types of actors (private, public, civil society), the-fianme of
response (shortmediun, longterm), and whether the response is reactive or anticipatory

in nature (or, autonomous or planned)though in practice few of these distinohs are
clearcut.

5.1 Coping andisk management strategies

This extended section indicates the range of both current and potential responses relevant
to the East Aican region and to the drylands &thiopia, Kenya and Uganda in particular.
Some are shtegic in nature, designed to reduce underlying vulnerability of people and
society in semarid areas; others are more akin to coping responses, through which actors
attempt to deal with the immediateamifications of shocks and stresses.

Modes of respores

' VRENE G YRAYI G(GKS WERFLIGFGA2Y &L} 0O8Q NBIj dzi NB 2
contemporary responses: how have and how are people and society responding to the risks?
Understanding this is important not just in terms of generating a baselineuofermt

response modes, but also because progress in adaptation can conceivably come through the
reinforcement of preexisting adaptabilitfDeressaet al.,2009). Thornton et al (2007), for

example, recommend analysis of different economic coping options of households and
communities as a first step to targeting appropriate technology, policy and adaptation
interventions. As noted in the subsection on Migration below, some astighlight that

Y20AfS LI adz2NrfAaY:z AGasSt¥fz Oy 6S aSSy tFa |y
livelihood system it is inherently responsive to climate variability under dryland conditions
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(Catley et al 2013; Haselio et gl 2013; McGaheyet al, 2014). Many historic and
contemporary responses can be described as reactive, but by no means &b¢sée

Box 7.

Exampleresponsedo climate variability in Choke Ethiopia

Simane et al. (2013) have identified a range of responses mefarto climate variability,
in the Choke mountain watershed in Ethiopia, a zone of varied topography and rg
including hot, dry valleys. The responses include: reducing spending in favor of s
storing grain; reducing food consumption; sellingeditock; interhousehold transfers
and loans; selling forest products; wage labour; credit from merchants or money len
migration in search of employment; and sale of household assets. Note that this inc
a mixture of immediate reactive measures dteby often reducing household asse
and more strategic mediusterm actions designed to anticipate future crises (such
increasing savings and storing grain).

Often, adaptive response (reactive and anticipatory) comes in the forimmufvation ¢
devebpment and adoption of new approaches and technologies such as forms of irrigation
and water source developmer either implemented externally or driven by communities

(EAC 2011 ADB 2013; Ruijs et gl2011). Innovation clearly has a key role to playthe
adaptation process, though, it also has the potentiaht& WY I f | Rl LJAA GSQ 64SS &°¢
PfOAYFGSEe GKSNB Yle Ffaz2 oS | fAYAG G2 GKS
adaptation.Severe pressures on the agricultural resources basgaoting withincreasindy

intensive climate changesuggestthere may well be a need for largscale systemic and

transformative changesvermuelenet al. (2013)suggest aange of ways in which wean

make transformative change, such as shifts in dietsd supply chains, sites of agricultural

production, systems of land allocation, and incentives for linking land and water use to

ecosystem service functions.

On a slightly different tack, there are also calls to recognize the poterial of
developmern itself in building adaptive capacity and enabling effective response. Leary et al
(2007) suggest that economic development in general can bring about adaptation because it
reduces dependency on particular sectors and makes more (financial) resources available for
responses. This adaptive function of economic development is argued ¢oatep at
different scales from individual to international, through for example: increasing the
capacity of households to bear losses by accumulating food surpluses, livestock, financial
savings and other assets (Leary et 2007); development of localna national economies,
YENYISGa FYyR LINAGEFGS aSOd2N) I 42013, EAz2006b;, WAINBSY
IBRD/World Bank2010) (see Bo8); and promoting regional economic integration (in e.g.
trade and markets) (ADB013).
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Box 8.

Theprominenceof risk managementstrategiesin 9 (i K A 2GIRA | Q &

Approaches to risk management related to climate stresses feature prominent
QUKAZ2LIALIQa 1Se& &aidNrXrdS3aIaAO RS@St2LIVSy

(GTP). Key aspects of the strategy inclugtewth based on infrastructure investmer
(roads, dams, hydropower, water management, irrigation); improved agricult]
productivity; improved hydrological and meteorological forecasting; -besged
investment planning; economic stability and diversifioat (reduced dependence o
agriculture); labour skills upgrading; and resolution of water conflicts (IBRD/WB, 201

However, it is important to consider wider aspectshafman development; recognizing

GKIFIG 6KAES AGQa I ¥Fdzy RId¥steyigihkning rie2redaipyiS y & 2 F
development alone may not deliver the equitable and sustainable strengthening of

wellbeing that will increase the chances of reducing vulnerability to-teng risks for the

most marginalized. Adaptive capacity in the fa€eigks is just as inherently related to issues

of culture, gender, knowledge, power, entitlements, participation and governgnak of

which are key facets of human development that can reinforce or undermine resilience

(Leach et a) 1999; Wisner et al2004; Gallopin2006; LopeaMarrero and Tschaker2011).

Marriage, for instance, is not just an important element of social relations and status

building, but equally a key adaptive strategy in times of crisis.

Response fields

Based on review of litetare for East Africa, we can identify the following main fields of

activity that relate to the short term and long term management of risks identified in
OKFLIWGSNI nd ¢KSAS NBFESOG 020K GNIYRAGAZ2YIf &SSOl
supportirg livelihoods and wellbeing of the most vulnerable. Note that these fields are

overlapping in scope rather than discrete categories.

Sectoral strategies

=

Ecosystem protection
Pastoralism support

Crop production

Urban planning

Water management (micro)
Water management (macro)
Health/Environmental health
Disaster risk reduction
Climate information services

=A =4 4 -4 —a a8 -8 -
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Support for livelihoods and wellbeing

1 Knowledge and awareness
Extension Services
Livelihood diversification
Social safety nets

Gender focused approaek
Relocatiorand Migration
Risk sharing

= =4 =4 4 =4 =4

We now briefly examine each of these response fields in turn.
5.1.1 Sectoral strategies

5.1.1.1 Ecosystem protection

The need to respond to livelihood risks such as land and soil degradation, the erosion of
biodiversity andwater shortages or floods through approaches centering on ecosystem
protection is a strong strand in the grey and academic adaptation literature. Many
organizations and authors within the region and elsewhere see a route to vulnerability
reduction throughmore sustainable natural resources management and conservation via
changes including decentralization of resource management and recognition of the value of
ecosystem services (e.g. ERCG06a; Leary et gl2007; Alterra2010; EAC2011 Mango et

al., 2011; ADB 2013). The rationale is thaehlthy, functional ecosystems enhance natural
resilience to the adverse impacts of climate change and reduce the vulnerability of people
and biodiversity.

This builds on a wide range of existing resource conservatiogrammes and initiatives in

East Africa on soil and forest rehabilitation, reforestation and conservation of watershed

forests, and wetlands protection, often undertaken through collective labour mobilization of

local communities. (IBRD/World Bar#010; Brown et al., 2011; Hove et.;@2011b, 2011c,

2011d). The GEFdzy RSR LINRP 2SOl W{ dzA Gl Ayl 6f SPastoraly R al yI :
t NERdzOGA2Y {eaddSvya 2F YSyerQ Aa 2yS OdiNNByd =
ecosystem services by providing popt to farmers in semarid districts of Kenya on

practices such as pasture -seeding, terracing, trees nurseries and reforestation
(http://simkenya.org/).

Such approaches may be particularly valuable, given the climatological vulnerability of semi

arid environments. Bezabih and Di Falco (20585), for example, recommend that
GFrIANRPOAZ2RAGSNREAGE O2yaSNBIGAZ2Y STFF2NIa O2dz R

I NB.lh&$S | LILINR I OKS a2 FFENJ tAGGES dzi ésadl SR Ay i
Ad LIGFGA2YyQ 090! 00X dzaSa O0A2RAGSNEAGE YR S02aes
strategy to help people and communities adapt to the negative effects of climate change at

local, national, regional and global levels (UNE®L5). In addition to potection from

climate change impacts, EbA aims to provide many other benefits to communities, for

example through the maintenance and enhancement of ecosystem services crucial for
livelihoods and human welieing, such as clean water and food.
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5.1.1.2 Pastoralisnmsupport

While widespread chronic poverty and periodic famines continue to prompt ongoing
debates over the vulnerability and future of pastoralism in East Africa (cf. Devereux and
Scoones 2008; Headey et al 2014), researchers stress the importance ofnayic
innovations and trends such as increasing commercialisation, educational aspirations and
diverse ruralurban livelihood strategies (Catley et,&013).

Mobility, land use rights and legitimized governance

Investing in economic diversificationyangthening pastoral institutions and resource rights

necessary to enhance livestock mobility is increasingly seen as the key to facilitating

resilience building within the pastoral system of East Africa. Pastoflists A @S aii2 01 aeai
may bebetter at bufering against extreme weather events such as heat and droughts.

Tessema et al(2014) for example, stresghat investment in pastoral institutions for

enhanced mobility is one key to resilience buildirgeveral projects have been completed

or are ongoing seeking to understand vulnerability and coping strategies with respect to

Ot AYIFGS OKIy3aS Ay y2 NI Mads. Yhe \DEID/IDAC fundll R I Y R
GOYKEFEYOAY3a FTRIELIGFGA2Y G2 OtAYFGS OKIy-3S | Y2dzy
2010) tas focused on developing understanding of pastoralist vulnerability and coping

strategies in Turkana and Mandera districts. The project examined indigenous coping
strategies, best practices and institutional arrangements for adapting to climate change
(www.idrc.org/ccaa. Care International with bilateral donor support (from DFID, Ministry of

Foreign Affairs Finland, DANIDA, Austrian Development Cooperation) have implemented the

G/ tAYIFGS OKIFy3S @dkfdySS NO oW QAlRe | AVYROIDIRMAA & X Y S
project was part of wider Adaptation Learning Programme for Africa (ALP) which aims to

increase the adaptive capacity of households and the project analysed the impact of climate

change at the household leivand identified key issues constraining adaptation.

Given the clear links between tenure insecurity, effective community rangeland roporves

and livestock mobility akey factors determining household resilience within pastoral areas,

a number of initidives have sought ways to strengthen customary rangeland governance as
a means to build adaptive capacity. Both IIED and the IUCN Global Drylands Programme
have been working with the Resource Advocacy Programme (RAP) to design and pilot an
approach to decetralised planning in Isiolo County that uses the challenge of climate
change to address rangeland governance and livestock mobility issues in a way that
facilitates participation, equity and inclusivity of vulnerable groups (Hess and Pattison
2013). Aongside building local capacity for natural resource management and planning,
developing natural resource maps and legitimizing traditional Boran pastoralistda
rangeland management by establishing local bylatve approach has piloted a Climate
Adaptaion Fund with funding from DFID to be locally managed by communities in
partnership with county government (Rold2014). The project has recently begun scaling up
the approach within four otheArid and SemArid Land ASA)L counties. Similarly, Natural
Justice is working with Kivulini Trust in northern Kenya to developchltural community
protocols (BCP) as another means to document and legitimize local natural resource use
systems lfttp://www.kivulinitrust.org/index.php/whatwe-dol/focalareag
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Market integration

Much of the literatureargues that stimulating prepoor forms of economic diversification is

the key to enhancing the resilience of the pastoralist economy andesgddrg recurrent

KdzY I YAGFNREFY RA&A&F &0GSNRE,2012; Deverduit and Schidha@®08nRa RNEf |y
The extent of market integration and economic diversification varies across the region. In

the Somali region of Ethiopia, Devereux (20fbund that almost 70% of households engage

in livestock rearing, yet large numbers also engage in cereal crop production (43.4%),

firewood production (17%), and charcoal production (14.7%), while many households also

engage in various cottage industries (e.g. metking at 6.3%), petty trade or services, or

higher value crop production.

The availability of formal markets for livestock products is poor across much of the region
and most livestock sales are through burgeoning informal markets and trading networks.
Ifejika Speranza (2010) found that limited responses to market dynamics and the collapse of
livestock markets during droughts resulted in disadvantageous sales, resulting in declining
incomes for pastoralists and increased vulnerabilityarton and Barton (R02) stress that
importance of clarifying the pressure points within drought cycles where access to effective
destocking projects provides a critical means to improve the purchasing power of vulnerable
households.

Conflict management

Resource conflics a major impediment to pastoralist herd mobility in many parts of East
Africa, and spatial patterns of forage availability are explained by fear of conflict in some
contested resource areas (Headey et2014). For example, surveys in southern Etldyy
McPeak et al(2011) observedhat water resources disputed by Borana and Somali groups
were notbeingused by either side for fear of conflict.

Several sources claim a causal connection between increasing frequency of periods of
climate stresgi.e. drought) due to climate change and increasing resource conflict in the
region as water resources and declining agricultural yields increase the risk of violent conflict
(Carius, 2009). However, counter evidence from northern Kenya illustrates weatdck
raiding increases during wetter periods suggesting some raiding is opportunistic rather than
drought induced (Witsenberg and Adan2009). Furthermore, studies show that during
drought periods pastoralists in northern Kenya deploy somiatitutions that mediate
cooperation and guarantee access rights to resources thereby reducing violent conflict.
Owuor et al (2011) finds that flexible interactions between agyastoralists and pastoralists

in the Kenyan easterndrylands are essential to sustalvla adaptation. Their study
recommended that for sustainable adaptation to occurfundamental changes in
governance regime are needed to move from an approach imposing punitive measures on
dynamic interactions such as resource conflict towards approattiasstrengthen positive
interactions between pastoral and agropastoral groups (ibid).
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5.1.1.3 Crop production

The agricultural sector is another major focus of adaptation strategies emerging for East
Africa. Risk management in this sector generally hingesffonts to restore degraded lands,

use drought resistant seed varieties, harvest rainfall, adopt irrigation, plant trees, develop
index linked micransurance schemeasnd use seasonal forecasted drought early warning
systemsto optimize farm managemen(Leary et al.2007 Gebrehiwot and van der Veen,
2013). Within tlese efforts,planning for climate change adaptation should consider change
and variability in the onset and ending of seasonal rains, length of growing season, dry and
wet spells and effest of evapotranspiration (Demeke et al.,, 2011; Simane et al., 2013)
taking into account that the degree and direction of change are as yet uncertain.

Farmers have undertaken a range stirategies to respond tcclimate variability and

environmental changeiithe region (Bryan et al., 2009; Gebrehiwot and van der Veen, 2013),

and some of these are noted in Tali?e Building on these, there are various ongoing

initiatives across the region attempting to build the resilience of farming systems in SARs to

currert short term climate risks such as drought and longer term risks such as heat stress.

Improving drought preparedness and planning for agricultural production is a major area of

activity. For example, the European Union supported Kenya Rural Developmenariinoe

(KRDP) is working with the National Drought Management Authority (NDMA) across ASAL

counties to mainstream drought preparedness into development plans. The Kenya
Agricultural Research Institute has also been piloting adaptation options at thddiedtin

P{!'[ FNBlIa GKNRdAK GKS L5w/ FdzyRSR a&! INRA Odz ( dz
and Semii NA R YSyeélré¢ LINR2SOl®d ¢KS ! b9t O22NRAYI GSF
developmentg adapting by reducing vulnerability) has worked in Ethiopianoproving the

resilience of agricultural production at the farm level through improved conservation of

water resources through rainwater harvesting, and researching options to improve the

resilience of indigenous livestock.

There is also increasing prgs®S Ay (GKS NBYARY B INMWNOMZA ¥dzNSQ | L
which aim to boost food security while limiting carbon emissions (Haselio.e2Cl3).

Various planned adaptation/mitigation approaches such as improving livestock feeding
programmes or enhande A2 Af Y dzZiINASY G Yyl 3SYSyEAyIONS LINE
strategies for boosting farm productivity and enhancing mitigation/adaptation. (Bryan,et al

2013)

Much depends on investment in new agricultural practicesther developed externally or
adopted by communities independently (Ruijs ef 2011; Kansiimg012; ADB2013; IDRC
2012). It is stressed, however, that to be effective, external investment in projects that
target improvel agricultural productivity and resili@eto climate changeeed torecognize

that some smallholder farmers might have difficulties to apply new production techniques
(FAQ 2013).In Kenya, recognition of the biophysical constraints presented by agricultural
production in dryland areas led to the initiation of tiargescale research programmes for
the development of drought tolerant maize varieties (Scoones and Thompéaa; Brooks
2014). Brooks (2014) evaluated the extent to which smallholder maize productivity
enhancement programmes in the dryland areas efy&a have enhanced farmer capacity to
adapt to climate change. Strong promotion of drought tolerant maize varieties and fertilizers

52



through input delivery systems designed for high potential agpological zones involving
agro-dealers was found to narroweptions for smallholder farmers and undermine the
development of adaptive capacities in the long term (ibid).

Dryland farmers in Kenya use crop diversification and informal systems of seed collection,
saving and exchange to ensure food security in dropghbie regions (Brook2014). Some
NGOs have sought to build upon these systems and organise seed fairs to facilitate the
exchange of locally adapted seed following drought periods (Orindi and Ocl#ea§).
Brooks et al. (2009:3@7) document some progmmes in Kenya that have attempted to
bridge formal and informal seed systems using commdnityed seed bulking programmes
where government scientists and extension agents use improved composite materials
adapted to dryland areas.

Peterson (2012) invesgfated the potential of climate indelinked micreinsurance schemes

to reduce current vulnerability for smallholders and found that while schemes may benefit
some farmers, they have the potential to alter coping strategies and expose farmers to new
risks@ a2 OAF SR gAGK SO2y2KIONRY N Sdi%t d@ES | a2
A key knowledge and policy gap exists in the issue of adaptation within thehapatst
context. Stathers et al. (2013) describe the typical grain-pastest systems in East Africa
and lkely impacts of different climate change trends on pbatvest activities, assets and
human wellbeing outcomes. They note that few projects or planning documents focus on
smallholder agricultural adaptation to climate change and within East Africa ardnda

have included priorities for podtarvest aspects in adaptation projects as a consideration in
the National Adaptation Programme of Action (NAPAS) (ibid).
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Table2. Common adaptation strategies in crop production

PRACTICE RATIONALE

Use of different Growing early maturing crop varieties and increasing

crops/varieties diversification by planting crops that are drought tolerant and/or
resistant to temperature stresses serves as an important form o
insurance against rainfall fluctuations. In additiogrowing
different crop varieties on the same plot or on different plots
reduces the risk of complete crop failure as different crops are
affected differently by climate events, and this in turn gives som
minimum assured returns for livelihood security.

Soil conservation Soil conservation practices and technologies that enhance

(and see below) vegetative soil coverage and control soil erosion are crucial to
ensuring greater resilience of production systems to increased
rainfall events, extended intervaletween rainfall events, and to
potential soil loss from extreme climate events. Improving soll
management and conservation techniques assist to restore the
while also capturing soil carbon and limiting the oxidatidn
organic matter in the soil.

Irrigation and water = Improving the use of irrigation and water harvesting is intended

harvesting (and see smooth out yield volatility in raified systems, especially in areas

below) subjected to recurrent cycle of drought. It has the potential to
improve agricultural productivity through supplementing rainwai
during dry spells and lengthening the growing season.

Changing planting = Shifts in planting dates include early and late planting options a:

dates strategy to adapt to the changing climat This strategy helps to
protect sensitive growth stages by managing the crops to ensur
that these critical stages do not coincide with very harsh climatic
conditions such as migeason droughts.

5.1.1.4 Urban planning

Urban populations in East Africa havengn rapidly since the 1960s due to the growth of
existing populations and extensive migration from rural areas, partially because of declining
agricultural productivity. Nonetheless, there is relatively little literature on responses
specifically to urbarproblems in East African ASAdrsresearch in towns and cities other
than Nairobi, Mombasa, Kampala and Addis Ababa. Though urban planning is a growing
sector in the cities of Africa, Kithiia (2011) argues that more robust urban planning is needed
in the face of climate change impacts on cities in East Africa. This draws on research in
Mombasa, which found no evidence that climate change adaptation is explicitly currently
integrated into city planning (Kithila and Dowling, 2010). IDRC (2012) also higlitights
policy gap in consideration of the links between urban development and climate change.

Urban and perurban planning in the region may need to incorporate new infrastructure
design standards that consider climate impacts, in addition to addresslatgdeproblems
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of water availability/ sanitation, heat stress, flood protection and vulnerability to other
extreme events (Satterthwaite et.aR008). The scale of risk from these factors is influenced
by the quality of housing and infrastructure and tleeel of preparedness on the part of key
services. Cities are particularly vulnerable to damage to systems on which they depend such
as electrical and water infrastructures.

5.1.1.5 Water management micro

Improvement in micrescale water management is needdd semiarid areas to help
communities to achieve food security, become less rainfall dependent, reduce drought
impact (Conway2005), and to secure health benefits from cleaner potable wateéadey
andCullis 1986) Three approaches used to ensure the@wab points are achieved include:

Soil and Water Conservation (SWC)

This focuses orsoil, and waterconservation activitiesuch as soil bunds, stone bunds,
waterways, trees, contours, and irrigation. In Ethiopia, many such works take place through
public programmes such as foefdr-work under the Production Safety Net Program (PSNP)
and community labor mobilization. It is reported that the implementation of soil and water
conservation strategies has significant positive impacts on yields imdiofall aeas, but

not all show a correspondingly similar Aglducing effect, which might explain their low
adoption rates in these area (Kato et al., 2011). In Kenya, the Ministry of Agriculture adopted
a Catchment Approach to SWC. This was seen as a way ohtratiog technical effort in

the management of soil and water conservatidtrdtty et al, 1995). Much has also been
written about the use of small scale sand dams. In Kitui Kenya it has been estimated that
small scale sand dams will provide water fortopl00,000 inhabitants over the next few
years.(Lasage et gl2008).

Smaliscale irrigation

The other major risk management strategy that is under implementation in the region is
small scale irrigation using river diversion, motor pumping from rivers gnodndwater
sources (NMA, 2007; Awlachewadt, 2010; FDRE, 2010, 2011tcKet al., 2011; Simane et

al., 2013). There is empirical evidence that the application of irrigation in combination with
other soil and water conservation technologies resultsignificant positive impacts on crop
yields in both lowand hidn-rainfall areas in Ethiopia (Kaet al., 2011). It has also created

job opportunities for the rural communities in the country (Awlachew et al., 2010).
Investment in infrastructure to suppbirrigation and water resources development is one
aspect worth considering for climate change adaptation since it can reduce dependencies on
the rainfed agriculture (Demeke et al., 2011), though such measures need to be carefully
planned to ensure thathey too are sustainable under varying patterns of rainfall. It is
important to recognize, however, that smaltale irrigation has a long history in the region.
Fleuret (1985) described indigenous irrigation systems in the Taita Hills in southeast Kenya,
in which the layout and water flow management has been intricately linked to traditional
social structures and their dynamics through the generations.
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Rainwater harvesting

In addition, rainwater harvesting is another multipurpose strategy that is under
implementation in the region. It creates opportunity to cultivate vegetation near to farmers
home and increase their income and nutrition. It also supplies water for some domestic
consumption and animal watering during long dry spell periods (Awlachew, &010; FDRE,
2010 2011). It is suggested that increased rainwater use efficiency will address both
problems of land degradation and drought, thereby improving productivity and food security
in semiarid East Africa (Slegers and Stroosnijder, 2008).

5.1.1.6 Water management macro

Social, political and economic vulnerability needs to be considered in the-dasade
management of waters from rivers (Conwa005). Key in this within the region is the
current and planned construction of dams, particularly mpiirpose dams for river
regulation, irrigation, and hydropower (IBRD/World Bz2ix10).

Currently the Ethiopian government is constructing multipurpose medium and large scale
reservoirs along major river basins in the country, including basins withirsehearid

zones (FDRE, 2010, 2011; Block andepek,2012; McCartney and Girma, 201®%uland

and Whittington, 201% These water reservoirs serve as a sources of water for irrigation,
hydropower generation, fishing, recreation and used to regulate Htibd and drought

risks (FDRE, 201Rpbinson et al., 2032 Thus, it is claimed these interventions may have
multiple advantages for development and climate change adaptation (FDRE, 2011). However,
dam construction also has to talkecount of climate chage impact and rainfall uncertainty,

if operational failures and flood damage are to be avoided (Block and Strzepek, 2012). The
negative hydrological and environmental and impacts of large scale storage dams has also
been highlighted in a number of papems¢luding studies on the Tana afidrkwel Rivers in
KenyaAdams, 1989; Adams and Hugh886;Maingi, and Marsh, 2002

5.1.1.7 Health and environmental health

Climatic andenvironmental change has the potential to increase health burdens through
changes in exposure to vector and pathogens, impacts on food supply, heat stress and
exposure to injury from flooding, and psychosocial effects of hazard events (McMichael et
al., 2003; Few 2007 Smith et al, 2014). Many of the pathways for health impacts operate
through routes such as inadequate access to water and sanitation, especially in situations of
poor environmental health conditions such as rapidly urbanizing environmemtsa areas
facing prolonged drought.

Though public health issues are commonly referred to in adaptation strategy documents
such as the NAPA for Ethiopia, projects concentrating on environmental health and
environmental change tend to be few in the regj and our initial search has not found any
focused on health in serairid lands. This may be because health (and environmental
health), as a sectoral concern, tends not to be labelled in terms of ®osibonmental
factors, but in terms of public healtlpopulation health or nutrition. Development support

to strengthen health systems andater and sanitation WWATSANcertainly exists in the
region, and organizations like the Population Health and Environment Ethiopia Consortium
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(www.phe-ethiopia.org) are engaged in collaborative interventions to strengthen services.
Nevertheless, different sources argue that investment in health infrastructure and
institutions of health governance needs to be improved acrdes region to cope with
environmental health risks associated with environmental and social change, including
climate-sensitive vectoborne and waterborne diseases (Olago et 2007; Bryan et al
2009; IBRD / World BanR010).

One approach that seem® thave had positive results in Ethiopia is mobile outreach. A
Y20AES 2dziNBI OK OF YL F LILINRBF OK ¢gKAOK | AYa G2
and their livestock using communibased animal and human health workers has been
implemented in Ethipia and scaled up through the World Bank/IFAD Ethiopian Pastoral
Development Project. The National Policy for the Sustainable Development of Northern
Kenya and Other Arid Lands was approved by cabinet in 2012 and opens the way to new
approachestoservide St A GSNE | yR 32 OSRIKRMADS Ay VYSyel Qa

It is important to note that environmental health considerations are also relevant in the
design of responses within other sectors. For example, Boelee @04l3) argue that water
harvesting technagies should not only consider the needs of the agricultural sector but
also health risks associated with watelated diseases. Appropriate design in water
harvesting structures is important to avoid increasing exposure to disease risk.

5.1.1.8 Disaster risk réuction

It is widely recognized that extreme weather conditions (droughts and floods) are among
the major risk factors affecting agricultural production, food security, socioeconomic
development and ecosystem services (World Bank, 2006; Smucker and W\260&,
Conway and Schipper, 2011; Demeke et al., 2011; Gray and Mueller, 2012)

Much of the focus in the drylands of East Africa is inevitably on droDghtight is the most

frequent and damaging of climate risks in Ethiopia, for example, and a varistyuates
underline that it needs to be given high priority in climate change adaptation planning
(World Bank, 2006Fraser 2007; NMA, 2007; Slegers and Stroosnijder, 2008). Reducing
FIENYSNEQ @dzf ySNIroAfAGe G2 RNRdzAkihe ¢olintty, 6 SSy
including intervention funded through the Global Environment Facility. In Kenya, the EU is
supporting the National Drought Management Authority (NDMA) to strengthen drought
management capacity and support mainstreaming of drought risk éwelopment
planning.

Schilderinck (2009) tested the effectivenessTofe Drought Cycle Management model at
household level in four districts of Kenya and identified four strategies that appeared to be
effective in reducing drought risk to livelihoods:tasishing a livestock management
structure; diversifying household income; taking measures to conserve water; and accessing
credit facilities at the community leveHowever, it is important to note that drought, as a
causative factor in affecting humanrellbeing, hado be put into the context of dynamics of
other socieeconomic, political and environmental factors that can limit livelihood
opportunities and impact on food security (Conway, 2008¢luding the intrehousehold
allocational mechanisms thatediate outcomes
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Flood risk is also severe in some river basins of the region, and arguably strengthening of
measures such as flood control infrastructure, building standards and flood early warning
systems shoulde prioritized too, given that rainfalhtensity may increasel§RD/World

Bank 2010;Haile et al, 2013; Bryan et al2013).

Measures to move toward more holistic disaster risk reduction (DRR) through strengthening
capacity to reduce underlying vulnerability are strongly called for in ¢ggon (FAQ2013;

see also UNISDRO012). This is not least because coping strategies used by households
following flood events are often found to be erosive and have a long term negative effect on
household livelihood sustainability, thereby highlightithg importance of prevention and
mitigation of floods through measures such as watershed management and land use
planning (Opondp 2013). A key part of the recent Kenya component of the Africa
Adaptation Project (AAP) funded by the Japanese governmentUNDIP was oriented to
building capacity in government to implement DRR.

5.1.1.9 Climate information services

Improvements in the quality and accessibility of climate information are essential for
building adaptation to impacts of climate change (Osbahr eR@aill1). The effectiveness of
climate services may be determined by its accuracy, access and applications by end users.
Climate information may include early warning systems, weather forecasts, and research
outputs relating to climate change adaptation in t@a to food, health and conservation of
natural resources (Kirui et al.,, 2010feasonal forecasting applications relevant to
agricultural production in Africa include crop simulation for maize yield prediction and farm
management, support to pastoralisommunities and dam management (cf. Conveand
Schipper2011). Hansen and Indeje (2004) demonstrated and evaluated methods to predict
field-scale maize yields using downscaled seasonal forecasting and found potential for
translating seasonal climate forasts into predictions of crop responsBox 9 provides
additional discussion on the potential of seasonal forecasting.

There are various sources for climate information and early warning system in East Africa,
including:

i.  National Meteorological Servicedlational meteorological agencies are playing a
major role in generating climate, weather and climate forecasts and information
dissemination. For example, national meteorological agencies in Ethiopia, Kenya and
Uganda process meteorological data from a@wmrk of national weather stations
and produce daily weather reports, decadal agmeteorological reports, and
forecasts on daily, weekly, decadal, monthly and seasonal bases.

i.  The regionalDrought Monitoring CenterNairobi (DMCN)The DMCN serves ten
countries of the Greater Horn of Africa as a regional climate information provider. In
2003, DMCN was officially named a specialized institution of IGAD. The national
meteorological services in the IGAD region send primary data to M&NDwhere it
is analyzed and used for regional statistical modeling for forecast purposes. The
DMCN targets a variety of users in government, international organizations, early
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warning, food security, agriculture, research, livestock, water resourceshheald
energy.

iii. EEWS NETAnother key source of regional climate information and early warning
information for the East Africa region is the Famine Early Warning System Network
(FEWS NET), established by USAID in 1985 to provide food security earlygwarnin
systems to ten countries in the Greater Horn of Africa. This includes information on
precipitation, vegetation density, market supply, food prices, crop growth, crop
production, and insect infestation. The project provides early warning reports to the
target government policymakers, donors, the UN agencies, and the NGO community.

Climate and weather forecast information is most commonly disseminated via electronic
media and communication via community channels. In addition to mass media, in the semi
arid parts of Kenya mobile phone services, local extension service networks and indigenous
knowledge informers are important means of information disseminatiGhefotich et al.,
2012. However, the efficiency of all these means in reaching vulnerable grsups well
established (Bryan et al., 2009; Deressa et al., 2009; Kirui et al., 2010). There is empirical
evidence that the availability of climate information, particularly in rural areas of east Africa
is very limited (Dinku, 2011). According to thisetasource, the available stations are
unevenly distributed and are located in towns and along main roads and this imposes severe
limitations on the availability of climate data on the farms and rangelands, where the data
are needed most. To improve clingainformation services, more attention needs to be paid

to userfriendly mechanisms for the flow of climate related information and services to the
local community (Kirui et al., 2010)

Dinku et al (2014) note a continued need for investment in climate services to improve data,
information products and the integration of climate information into policy and practice.
L w EnfaancingNational Climate Service$ENACTS) initiative works in Ethiopia rapiiove

the availability and accessibly of reliable climate information for decisiaking.

59



Box 9.

Seasonatlimate forecastingfor decisionmakingin EastAfrican SARs

The development, use, and limitations of seasonal climate forecasts is a highly aetavef
climate research, with several studies focused on eastern Africa (cf.-Maasken, 2004; Conwa|
and Schipper, 2011; Broad and Agrawala, 2000; Hansen and Indeje, 2004). Significant do
research investment has been placed on developing theofis#dimate data for a variety of neai
term planning applications from seasonal forecasting for food security programmes, drought
warning, and index linked safehet programmes. While there is weaker predictability for t
boreal spring long rains iEast Africa, skilful forecasts can be produced more than a month b

the start of the growing season for the short rains (Hansen et al., 2011). A variety of agricu;]
important climate variables are packaged into seasonal forecast systems dheogsgion. In
Ethiopia variables such as evapotranspiration, humidity, wind, solar radiation and crop

requirements are disseminated alongside rainfall projections (ibid). In Uganda, Ethiopia and
anticipated impacts on agriculture and naturasources are provided, and in Uganda clim
information is combined with agricultural management advisories in partnership with the Min
of Agriculture (ibid). In Kenya, seasonal forecasting has been used for applications such as
early warningfor pastoralists (Luseno et al., 2003) and maize production in SARs (Hanse
Indeje, 2004).

Reliability, detail and communication of uncertainty are stressed as important barriers to upte
the local level in Africa (Conway and Schipper, 2011),these factors are echoed by region|
research. Luseno et al. (2003) studied the use of seasonal climate forecasts by develd
planners to aid pastoralists in southern Ethiopia and western Kenya and found that they were
used or believed by pastdists. However, evidence from schemes targeted at smallholder farr
in Kenya and Ethiopia demonstrates that with support farmers are able to incorporate probal
forecast information into their decision making process (Hansen et al., 2011; Lylksdrt 2007;
Suarez and Patt, 2004). In Machakos District, Kenya, a study reviewing uptake from a f
information system found that the majority of smallholder farmers adopted managenj
recommendations (Ngugi, 2002).

5.1.2 Support for ivelihoods and wellbeing

Alongside sectoral measures there are other more generalized approaches to risk response
at the grassroots level assiated with building capacities and assets of the most vulnerable,
seeking alternative livelihoods and life choices, and securing access to support (Leary et al
2007). The need for capacibuilding for management of risk in East Africa therefore
extends beyond formal sectoral institutions to building the skills, decismaking and action
capabilities of communities and individuadgying them access to credit and tenure security
and enhancing their ability to fornassociations/collective such as gragiassociations
(Mitchell and Tanner2006 Bryan et al 2009 Eriksen and Lin@009).
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5.1.2.1 Knowled®@ and awareness

N>

/LI OAdGe KIFLa Ylrye WSylofAyaQ FILO0Sta oSez2yR
knowledge about risks and how to cope and adaptréduce vulnerability remains key
(Mitchell and Tanner2006; Kabubéviariara 2008). This is currently built into a wide range

of climate and nortlimate interventions in the region. In Kenya, Uganda, and Ethiopia, for
example, pastoralist field schools amne mechanism through which pastoralists learn
through observation and experimentation how to deal with risks and hazards affecting their
livelihood (UNISDR012). The recent World Bank fundédd Lands Resource Management
Projectin Kenya is one exangbf a major drylands programme aimed at raising knowledge
and capacity at community level to manage drought. Capacity building for risk management
at a range of governance and community scales is also the underlying objectiveAdfitdae
Climate Chang®esilience AllianddCCRA) initiative, which works in Ethiopia and Uganda. A
study by Okoba et a{2011) observed that where farmers had access to information on crop
and livestock management, weather and climate information, access to information was
often reflected in adoption of risk management measures.

But it is ale vital to recognize that those who use the land already possess stocks of detailed
knowledge that should not be overlooked in adaptation policy development. Hug. et al
(2005) stressed thémportance of learning from existing coping mechanisms to current
climate hazards as basis for adaptation planning for Kenya: intervention, they claim, is more
likely to succeed if based on indigenous knowledgdeed, projects that seek to impose
new faoms of knowledge and training run the risk of failure in their objective unless they
actively recognize and work with existing knowledge and management practio&C and
DFID have supported recent work in Kenya to integrate indigenous knowledge \eittifgci
climate forecasts in support of communibased adaptation.Egeru (2012) found the
farmers in Teso subdistrict complemented local forecasting indicators with meteorological
information communicated via the radio to more accurately predict floods

The importance of farmer knowledge as an entry point to enhance adaptive capacity of
smallholders was also stressed by Ogalleh et (2012), who assessed community
observations of climate change in Kenya against a drought index record and found
significant relationships between drought perceptions and historical climate data. The
authors also found significant relationships between drought perceptions and certain
adaptation strategies, indicating farmers use knowledge of climate variability to inform
copingand adaptation. Hisali et a{2011) recommend greater investment in policy level
responses that complement autonomous adaptation in Uganda.

However, other authors also underline the limitations to lay knowledge. According to Rao et
al. (2011), ¥ I NJr S méptions lakut climate are a combination of various factors that
affect production and are not entirely based on climatic observations. Thpkermpexamines
farmer perceptions of short and long term climate variability in Kenya, finding that farmers
were well aware of variability and impacts on crop production, but that their ability to
discern long term trends was more subjective. The authors recommend that planners need
to be aware of these risks when using farmer perceptions in development and pronaftion
technologies.
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5.1.2.2 Extension Services

Closely associated with knowledge development is the call to embed adaptation within a
strengthening of extension services, as a key means of reducing vulnerability/promoting
adaptation to climate change (Leary et,&007; Deressa and Hass&®09; Bryan et al.,
2009; Deressa et al., 2009). Reporting from Kenya, Bryan .ef2@13) argue that
autonomous adaptation is likely to be insufficient to address climate threats and the rural
poor need support from other stakolders (public, private and civil sectors) to move
beyond shoriterm coping measures in response to climate shocks and to invest isidamg
anticipatory strategies (such as diversification and adoption of agricultural innovation).
Extension officers e¢aact as agents of change, but need to be supported by capacity building
on how to effectively communicate and receive feedback from the farmers.

Extension service facilities in the region have been particularly important in supporting
agriculture and hed#th sectors in rural areas. Access to good extension services, for example,
has been stressed as determinant factor in adoption of agroforestry practices (Bryan et al
2013). They can be used as a means of information flow to and from farmers (bogom
and top-down), facilitation of technology transfer, and capacity building for natural
resources management (Bryan et al., 2009; FDRE, 2011; Hisgl2éfid). The World Bank
funded programme Kenya Agricultural Productivity and Agribusiness Project (KAPAP
currently provides support to extension services, through a programme of integrated
support to research, extension and farmer empowerment more broadly. The aim is to
increase productivity and better integrate smallholders with local and national markets.
KabubeMariara (2009) discusses a need to build on traditional knowledge with added
veterinary/agricultural extension in the face of climate impacts for Kenya.

5.1.2.3 Livelihood diversification

One key strategy often raised in connection with uncertainty duaure climatic and other

risks is the facilitation of livelihood/income diversification (Eriksen and, Rb@9; Gachathi

and Eriksen2011). This can encompass hedging risks by diversifying crops, income sources,
food sources and locations of productiativities among othersAccording to Leary et.al
(2007) economic diversification and é&rm employment in Ethiopia have protected GDP,
reduced human welfare losses and lowered income variability.

Income diversification has long been viewed as &k nsnimizing strategy in the face of
increasing climatic and economic risks in developing countries (Bryan et al., 2009; Deressa et
al., 2009). Farmers in east Africa use bothfarm and offfarm income diversifications
(Wanyama et al., 2010). The term income diversification include planting different crops

and raising different animals, while €firm income generation include casual labour, petty
trading, and selling of natural resources (especially wood and charcoal) (Erikser2@0%;
Amsalu andAdem, 2009.

Evidence from empirical studies (Rearddf97;Barrett et al., 2001; Wanyama et al., 2010)
for the arid and semarid areas of east Africa showed that incomeedsification options

are varied according to gender and proximity to townsl aettlements. Empirical research

by Amsalu and Adem (2009), for example, described how options for women other than
agriculture were mainly petty trade and charcoal production while men tended to generate
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income from wage employment, livestock trade, asfthrcoal productionThough there is
evidence that most households have opportunities in cash cropping and nonfarm activities,
pricing, inefficiency in production and marketing negatively limit the extent to which this can
raise them out of poverty and fabinsecurity (Barrett et al., 2001; Wanyama et al., 2010;
Gachathi and Erikser2011). In addition, lack of capital makes it difficult for farmers to
diversify from subsistence agriculture to commercial farming. Some interventions in the
region include suport to livelihood diversification as a key measure. Part of the World Bank
funded Kenya Adaptation to Climate Change in Arid and -@dchiLands (KACCAL) project,
for example, involves promotion of alternative livelihoods such as beekeeping.

5.1.2.4 Social safet nets

Three main sociasafety net programmes covesemiarid areas in Kenya, Ethiopia and
Uganda: Kenyan Hunger Safety Net Programme (HSNP), Ethiopian Productive Safety Net
Programme (PSNP) and Northern Uganda Social Action Fund (NUSAF).

The Ethiopian ®ductive Safety Net Programme (PSNP) is implemented by the Ethiopian
government in droughtffected rural areas through foefbr-work and castor-work
schemes. The goals of the programme include reducing food insecurity, enhancing the
livelihood of poorfarmers, reducing flood risks and soil erosion, enhancing soil moisture and
ground water level and restoration of environmental functions (FDRE, 2004; Weldegebriel
and Prowse, 2013). Participants in the program work on environmental management
(rehabilitaion of degraded areas, soil and water conservation activities and afforestation)
and construct smatcale infrastructure such as river diversion for irrigation, small dams for
rainfall harvest, construction of rural roads, and flood protection structu(E®RE, 2004
Hove et al.2011).

The Kenyan Hunger Safety Net Programme (HSNP) is an unconditional cash transfer
programme targeted at the chronically food insecure. Its goal is to reduce extreme poverty
in Kenya by supporting the establishment of a gomeentled national social protection
system delivering lonterm, guaranteed cash transfers to the poorest and most vulnerable
10% of Kenyan households. The first phase implemented a cash transfer programme in the
arid and semarid lands (ASAL) districi$ northern Kenya (Mandera, Marsabit, Turkana and
Wajir), making regular cash transfers to 60,000 households every 2 months for 3 years
(initially KES 2,150, increasing to KES 3,500 by the end of the evaluation period). The
evaluation of the first phaseotind that HSNP households were 10 percentage points less
likely to fall into the bottom national poverty decile than control households and more likely

to be food secure, despite the adverse effects of the 2011 drought (Merttens 204B).

The Northen Uganda Social Action Fund (NUSAF) is a five year programme aimed at
improving the livelihoods of people in the searid Northern regions who were also
affected by the civil war. The first phase included a component entitted Community
Development Initiaives, which involves communities identifying a project (for example the
construction of a classroom) to be implemented through public works on the part of
community members. The second phase retained the community development initiative
(now called the Puix Works Programme), however the programme was refocused on social
protection to complement the Northern reconstruction project, which was rebuilding the
social and physical infrastructure. The evaluation by Nahamya (2012) found that participants
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in the NUSAF program were four times more likely to come out of poverty compared to non
participants. However, the implementation and monitoring of the NUSAF program was weak
and excluded some key stakeholders such as local leaders (see also Tonia/etvaho

noted the politicization of the programme and poor linkages with other sectors in the
economy).

5.1.2.5 Gender focused approaches

The rationale fogenderfocused approaches is first of all to recognize the complementary

and interconnected nature of gender ral@nd relations at different institutional levels and
consequenththe differentiated impacts of climate change on women, men and youth, and

their roles specificallyof women in addressing climate change (Mitchell and Tan2606).

Giving visibility carmelp grengthen the involvementof women in vulnerability reduction

through local institutions, for examples, water management, or be specifically targeted

towards livelihoods, either through collectives or on an individual bdSgueiredo and

Perkins 2013) describe the importance for sustainable water resource management in

Kenya of involving women in wateglated programme design and policy processes.

According toBaguma et al. (2013), local associations in Uganda that involve women in key

tasks andlecisions can minimize wateelated health risks. Goulden et §2013 found that

female involvement in villagbased institutions such as council committees and credit

groups had a positive influence on adaptation in Uganda, Tanzania and South AbEa. G

et al CCVA Global Water Kedya I t 42 | R@20F SR GKS dza8S 2F 62 Y
ensure CCA interventions were adopted by those most affected by risk. Finally, Oxfam has
AYAGALFGSR Fy TR@20F 08 OFYLI A3y MNHNIAT{ 6RY SKh @A
FaaSYotASa FyR ¢2YSyQa fFyR UGNROdzylf akKSEFNARyY A3
NAIKGE YR 0dZAf R 62YSyQa Y20SYSyida Ay GKS 02yl
African ASALs.

Specifically in relation to livelihoods, EriksgralQa o6 Hnnp0 &aGdzReé 2F avl ff K2
climate stress in Kenya and Tanzania noted that married women are excluded from

profitable activities due to local taboos as well as domestic responsibilities and in Ethiopia

women concentrate on food prodiion rather than more lucrative activities such as

livestock. Projects addressing this division of responsibility include the provision of credit

and group training to women in agroforestry and business administration in Kisumu, Kenya

(Caretta, 2014), cldctives supporting Kenyan widows and divorcees affected by HIV and

AIDs who are consequently able to invest in rain water harvesting and agroforestry
(Gabriellson and Ramas&013), and provision of services for female headed households in

Uganda to swith to less climate sensitive crops (Farley and Farkbgandan CCVJAThe

Ethiopian government has also individually targeted women in Amhara to enhance their

farming practices and improve communitased natural resource managemer@aping

with Drought amd Climate Change in Ethiopia, UNGEF 2002012).

Apart from theseseparate spaces, however, it is equally important to provide women
adequate representation in mainstream fora, given their centrality in response strategies.
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5.1.2.6 RelocatiorandMigration

Ore response tananagingisk is tousemigration: reducing exposures to climate hazards by
relocating, either temporarily or permanently (Leary et, &007). This response was
observed after the Kenya floods in 2011 when households engaged in asset dale an
temporary migration (Opondo, 2013). Migration and population mobility is also a common
response mechanism to drought, as falling agricultural and animal production pushes
households and individuals to seek new opportunities elsewhere (Gray and Muéile, 2
Clemens and Ogden, 2014), although Abebe (2014) notes that opportunities for female
migration are limited. Langoor households are commonly a major source of migrants,
most likely due to lower ability to cope with drought (Gray and Muller, 2012).

As a fundamental practice of pastoral communities, mobility is also the most common
drought and resources shortage coping and adaptation mechanism in the arid andrsgmi
areas of Ethiopia (Desta, 2006) and Kenya (Homewood,&0419; Kaimba et gl12011)¢

see Boxl0. As discussed iohapter4, this is often constrained by agricultural expansion,
conservation (Butt and Turner, 2012), or in the case of Ethig@antations funded by
Foreign Direct Investment (Bossio et @012). Ethiopian pastoralistate also experienced
involuntary resettlement due to state development programmes (Fratkin, 2014).

Box 10.

PastoralistMobility

In the case of Ethiopian SARs, mobility is a common coping strategy for pastorali
dealing with drought and risks induced by dry spells (Tesfay and Tafere, 2004; Holm|
al., 2005). Pastoralists typically move seasonally to overcome water angr@astortages
during the dry season. The time, direction, duration, and frequency of visit vary from
pastoral territory to another but all have the essential feature that they avoid heavy gra
pressure induced by repeated and longer period of timezing and water shortage (Tesfe
and Tafere, 2004). A major ecological advantage of mobility is thus there is little chan|
pastoral stock to inflict longerm damage on the rangeland. This enablesstoralist
communitiesto perpetuate their rangelansl for centuries due to their ability to regulat

resource use level over a wider patchy landscape by employing different strategil
mohilitv (Tesfav and Tafere 2004)

5.1.2.7 Risk sharing

Another key facet of risk management is the spreading of risk thr@ugéariety of means,

including kinship networks, pooled community funds, weather insurance and disaster relief
(Leary et a].2007). The call for greater access to insurance, including crop insurance, is a
major theme in the regionahdaptation literature €.g. KabubeMariara 2008). Writing on

Ethiopia, Bezabih and Di Falco (2012) see crop insurance as a key way in which climate policy
could be effectively linked with development policy, and encourage asset accumulation,
although Peterson (2012:557) notekat in providing of micrensurance in the serarid
NBIA2Y 2F ¢AINI & GaINBFGIGSNI FGdSyarzy ySSRa
introduction of additional market risks, local capacity building and the soalitical context
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2F A YLX SY Sryekampie\ the/ grogran2 Peterson (2012) evaluated also had a
community savings component to handle local fluctuations in productivity caused by smaller
droughts or other events.

As part of the National Adaptation Programme of Action, the Ethiopian gowamt) in
conjunction with multiple donors, are exploring the extent to which the promotion of
drought/crop insurance can be mainstreamed to minimize drotigiticed shocks. The
project involves capacity strengthening, especially around climate knowledgyelaping
drought Indices, designing insurance, and assessing various aspects of weather/drought
insurance.

An important facilitator of risk sharing in Kenya, especially for households inasimi
regions with migrant members, is the mobile money systeRelh. In the four years since

its launch it has been adopted by nearly 70 percent of Kenyan adults and three quarters of
households have at least one user. Jack and Suri (2014) found that while climate and other
shocks reduce per capita consumption by 7rgeet for norruser households, the
consumption of households with access is unaffected as the mechanism allows for frequent
delivery of remittances from multiple senders. S@0@3 found that in rural Kenya (1996
2006) there was sharing of maize withiillages, which enabled individual households to
withstand shocks, and to some extent whole villages. He found, however, that when the
shock affected the whole district there was a need for government intervention. Within
Kenya, Ethiopia, and Uganda Rotgti®avings and Credit Associations (ROSCASs) and Savings
and Credit Cooperative Organization (SACCOs) also act a form of informal insurance, as do
Iddir (traditional burial societies in Ethiopia) whom some have proposed can play a greater
role in risk sharig (Aredo, 2010).

5.2 How have existing risk management strategies helped reduce climate risks
and build adaptive capacities?

In this brief section we provide a preliminary attempt to link the fields of response to risks
and results. We do this by selecting exales of activities under each response field, and
tracing what main risks they relate to of those identified Gimapter4, the associated
benefits and their timescale, and whether the activity demonstrates recent innovation that
may be linked to the cliate change adaptation agendé&should be underlined that this is a
draft table drawn from discussion among the ASSAR East Afeiga A more rigorous and
detailed analysis of the functions, performance and innovation of selected adaptation
programmes, plicies and projects related to the case study sites for the region is planned to
take place during the RRP phase of ASSAR.
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Table3. Sectoral strategies

RESPONSE

FIELD

ACTIVITY

MAIN, DIRECTLY
RELEVANT RISKS TC
LIVELIHOOD/WELLBEIP

Resource degradation,

NATURE OF BENEFIT

Improved grazing and quality o

SHORT/MEDIUM

TERM BENEFIT?

Short = in the next
year/ Medium =
up to 15 years

INNOVATIVE ASPECT

Holistic range
management/ innovative

Community .’ livestock, reduced travel time, : :
. resource access/conflict . Medium fire management (e.qg.
conservancies . - resource that potentially . o
(incl. human/wildlife) . : . burning earlier in the
Ecosystem produces financial benefit season)
r ion S . : . . . .
protectio Riparian restoration Resource degradein Protected river banks, income | Medium Sustainably harvestable
from sale of bamboo, improving species such as Bamboo
community governance througt
WRUAs
Community management
L Empowered communities, o emergency TR/
Legitimising and : . adaption funds, e.g.
; Resourcalegradation, improved rangeland health, .
strengthening local o : : IIED/DFID; local byelaws
resource access/conflict, improved livestock health, Medium
. rangeland governance : . : . enacted for customary
Pastoralism drought, food insecurity = reduced food insecurity,
systems : rangeland management
support strengthened land tenure rights .
(bottom up vs. colonial
system)
Livestock marketing Improved income and buffer | Medium Communitybased

schemes

against drought by reducing
herd sizes without losing mone

abattoirs




Table 3 continued. Sectoral strategies

SHORT/MEDIUM

RI\E/ILAéI\\I/:ADNI_Ir?E(I:STégTC TERM BENEFITS INNOVATIVRSPECTS
RESPONSE FIE ACTIVITY LIVELIHOOD/WELLBEIM NATURE OF BENEFIT  Short =in t_he nExt
year/ Medium =
up to 15 years
Diversifying crop varieties Rainfall variability, Greater reliability of harvest,  Medium Indigenous varieties,
drought, food insecurity  increasing yields Millennium/ drought
recovery seed banks
Soil conservation Resource degradation | Increasing yields so less land | Medium
needed, possible to sell surplus
able to grow cash crops
A Changing planting dates Rainfall variability, Greater reliability of harvest, = Medium Changing planting dates
gricultural . : . L
. drought, food insecurity, increasingyields, reduced
production
extreme weather chance of harvest loss
Postharvest storage and Improved income, improved Medium Gendersensitive
processing quality/ nutritional value of the interventions, micro
stored crop, potential for shift processing plants
in household dynamics if
women gain increased control
over income
Climate sensitive design Reduced vulnerability to flood Medium Climate sensitive design
Urban plannin (Eotchiidl
and P g Growing Food insecurity Increase food security, income Medium Growing
. cereal/vegetables in entrepreneurship, green space cereal/vegetables in
infrastructure
urban areas urban areag; supported
by NGOs/agribusiness
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Table 3 continued. Sectoral strategies

SHORT/MEDIUM

TERM BENEFITS

Short = in the next

year/ Medium = up
to 15 years

MAIN, DIRECTLY INNOVATIVE ASPECI
RELEVANRISKS TO

LIVELIHOOD/WELLBEIM NATURE OF BENEFIT

RESPONSE FIE

ACTIVITY

Water
management

Health and
environmental
health

Disaster risk
reduction

Climate services

Smallscale irrigation

Rainwater harvesting

Strengthening community
water governance

Improving domestic watel
supply and sanitation

Surveillance and control
of vectorborne diseases

Drought risk managemen

Flood prevention and
mitigation through land
use planning

Provision of
seasonal/hazards
forecasts

Food insecurity, rainfall
variability

Human health, food
insecurity, rainfall
variability

Rainfall variability,
drought, resource
conflict, land degradation

Human health

Human health

Drought, food insecurity

Extreme weather, human
health

rainfall variability,
drought,
extreme weather,

Increased security of yields, Medium
increased income, ability to

diversity crops and have all ye¢

round income

Improved health, improved Medium

crops, reduced travel time to

collect water (women/children)
Improved and more equitable = Medium
resource access and reduced
resource conflict, improved
livestock mobility,
empowerment of communities
Reduction in disease risk,
reduced health burden; reduce
travel time to collect water
(women/children)

Reduction in diseasask,
reduced health burden

Medium

Medium

Reduced livestock and crop Medium
losses

Reduced human exposure to
hazards, reduced damage to
infrastructure, soils and
livelihoods

Enhanced capacity to anticipat. Short

hazards/reduce risks

Medium
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Innovative design, smal
ponds (potential)

Mechanisation of water
sources, community
based management
organisations (WRUAS)

Surveillance systems
sensitive to changing
ecological conditions fol
vectors

Drought management
cycleapproach

Models for hybrid
technicalindigenous
knowledge



Table4. Livelihoods and wellbeing

MAIN RELEVANT RISK SHORT/

RESPONSE FIELI ACTIVITY TO NATURE OF BENEFIT MEDIUM TERM INNOVATIVE ASEECT
LIVELIHOOD/WELLBEI! IMPACT
Integrating scientific and = Rainfall variability, Effectiveness and trust in Short Integrating scientific and
indigenous knowledge for drought, extreme forecasts indigenous knowledge for
Knowledge and forecasting weather forecasting
awareness Strengthening farmer Rainfall variability, Capacity building for response a Medium Strengthening farmer
knowledge on climate and drought grassroots level knowledge on climate and
adaptation adaptation
Strengthening of Resource degradation, = Improved resource managemeni Medium Locally appropriate
Extension Services | agriculture/veterinary plant and animal better animal and crop technologies in Ethiopia
extension services diseases production, improved income (versus blueprint approach)
Production and marketing | Rainfall variability, Improved incomes, enhanced | Medium
of droughtresistant fruit Drought, Food insecurity nutrition and health
crops
Livelihood Charcoal production and Improved incomes Short
diversification sale of firewood (illegal)
Milk production and sale Improved incomes Medium New activity responding to
to urbanizing areas growth of urban areas in
Ethiopia
Safety nets/social | Foodfor-work and cash Food insecurity Improved resource management Short Voluntary basis in Ethiopia
protection for-work schemes reduced food insecurity, (but medium term
improved income resource impact)
Gender focused Livelihoopl strengtheniqg _Resourpe access, Food | Improved incomes_, 'reduced intre Medium Gender_transformative
targetedd 2 6 2 Y S Y insecurity household inequalities, adaptation
approaches .
productive roles empowerment
Resettlement/ Drought, Resource Better animal health, access to = Medium New as a strategy for the
villagization conflict, Animal diseases social services, access to marke pastoral community
access to extension services,
Relocation and access to technology
Migration (NB considerable negative
implications too)
Ruraturban migration Resource degradation, | Access to alternative livelihoods, Medium
Resource access Easing pressure on resources
Risk sharing Micro-insurance schemes Rainfall variability, Reduced vulnerability to crop an Short Weatherbased insurance
drought Food insecurity = livestock losses initiatives
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5.3 Adaptation and development: some reflections from the review

In this section we present some preliminary thoughts on whether adaptation is
strengthening or impeding development (or, more specifically, poverty reduction), and vice
versa. We look at issues afaladaptation and mainstreamingdrawn from the existing
literature. These types of questions are core to the ASSAR research agenda, and we will be
developing the analyses further during the course of the RRP phase.

5.3.1 Are some adaptation efforts potentially maladaptive?

Maladaptation refers to responses to climatelated risks that have perverse effects:
serving ultimatelyto increase rather than reduce vulnerability. Strietlyeaking, virtually all
practical responses are likely to entail at least some marginal maiadapffect for
someoneg a purely positive form of adaptation is probably notional only. However, cases
are already emerging in the region of maladaptation that is far from marginal in its impact,
especially on the poor.

Maladaptation can result from im8a in risk management practices. Silvedtial. (2012)
argues that traditional coping and adaptation strategies to deal with climate variability may
become less effective under future climate changes. Current practices, processes, systems
and infrastricture that are more or less adapted the present climate may easily become
inappropriate as the climate changes and more fundamental adjustments will be needed.

Some established and new coping strategies may alreadyldmaging under current
conditions.In their study in a serarid district of Kenya, Smucker and Wisner (2008) noted
that over a 3@year period communities had begun to adogmergencydrought coping
responses incompatible with maintaining long term livelihood resiliehteeslation to floals,
Opondo (2013) similarly observed shtetm coping responses that serve to devalue
livelihood assets.

A

Speranza (2010) suggests that agdb a G 2 NI f A a 0 & Q ghtB@ lnyhanfa G 2
reactive and mainly involve intensifying exploitation of sharezsbteces. However, it would

be wrong to cast emergency coping activities as inherently negative for livelihBalise

et al (2005) found that individuals that specialize in a favouregimg activity (such as
charcoal production) were less vulnerableathhouseholds that engaged in a diversity of
low-intensity coping activities. The paper argues that understanding the dynamism of coping
and vulnerability is critical to developing adaptatimeasures that support people as active
agents.

Moreover, maladptation can also be the outcome of interventions undertaken in the name
of adaptation. According to Boelee et. §2013), for example, promotion of rainwater
harvesting and water storage raxpand the open water surface in susceptible areas and
lead to ircreased transmission of wateelated diseases. Bryan et. §2009) pointed to
certain soil and water conservation strategies and technologies that are not compatible with
local conditionsn parts of Ethiopia and could not support development. In someg#sere

is also a danger that communities become dependent on giamded projects that only
work well as long as the funding continues: they may in fact increase vulnerabilities if people
have switched to livelihood activities that cannot be sustained.

It is crucial to recognize that there may also be winners and losers from adaptation
programmes (Brooks2014). Policies that focus on increasing resistance of agriculture to
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climate varialiity through promotion of drought tolerant crops, for example, nraynforce

the exclusion of marginalized social groups in dryland East Africa, who are challenged by

high labour requirements and low market value of these varieties (Eriksen,e2085;

9NA 1 &Sy | 3067). GIssorakd FryiecK2010) noteda growing tension between

villages benefiting from an intervention in western Kenya and disadvantaged neighboring

villages, because unequal distribution of resources may result in increasing income
stratification between poor households. This called into &ueA 2y G KS WIiNKO]f S
YSOKIyAaYQ (SaiSR Ay GKS AYyGSNBSyGaAz2y a | G222
Even within a sector it is the net effect of adaptation policies and interventionrtbatls to

be assessed (Hugt al.,2005). Tradeoffs may arise between increasing the buffer capacity

of individual farmers and that of the sectoral economy as lalsawings offarm can

translate to reduced job availability in the rural economy (Spera2@a3).

5.3.2 Are development trajectories impeding adagtion or leading to maladaptation?

The socieeconomic development context and the political/governance context affect the
efficacy of adaptation processes in myriad ways, perhaps most prominently through external
and domestic development interventions. $¢dio et al (2013) argue, on the one hand, that
donor initiatives are generally too short term to generate lasting change, especially in
conditions where there are weak local institutions. Drawing on work in the drylands of
Kenya, Eriksen et al. (2005) phasize that eipowerment must be key component of any
adaptive strategy, becauseower relations and structural inequalities are key barriers to
adapation. Arguably, daptation policy needs to address power imbalances in political
systems to decentralispower and create enabling conditions for local and ioegl
adaptation options (Erikseand Ling2009).

The maladaptive impact of certain developmgpeiths in pastoralist areas has been the

subject of much debate. A commentary in the publicatidoto Afrka claims that
RSOSt2LIYSYyild AYyUSNBSYilA2yayY aKI &S witk fitleSy 06SSy
understanding of the dynamics of marginal lands. disuption of traditional adaptation

mechanisms that has followed has stigmatized pastoralists as chrorfmadlyinsecure and

created a vicious circle, further imposing inappropriate measures that climate change and
increasing population growth and burde 2y Yy I (G dz2N>} £ NBXaz2dz2NOSa I+ NB
(Manzang20141).

Owuor et al. (2005) find that developmeattivities can exacerbate the conflicts around
important hilltop resources in eastern Kenya drylands that exclude groups and constrain
adaptation practices. In Ethiopia, some investment on lecge irrigation projects is
reported to have had significamfffects on communities in pastoral and agrastoral areas,
including competition for resources between pastoralist communties (Homann et al., 2005;
Edossa et al., 2007; Gebresenbet and Kefale, 2012). However, the case of such investments
highlights how dficult it is in practice to label activities as maladaptiyan alternative
discourse would point to local employment opportunities and improved access to services
asociated with agendustrial development, as well as maaeoonomic benefits in terms of
export incomes and green economy strategy.
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5.3.3 Is there evidence of adaptatio being mainstreamed into development?

In the case of climate change, mainstreaming implies the integration of climate change
concerns into existing or planned policies and toftins at national level, including also the

mainstreaming of activities to reduce climate change impacts, exposure and sensitivity into
policies and projects of multilateral organisations, donor agencies and other relevant bodies.

Mainstreaming of adaition into development is arguably at an early stage in the region
(Mitchell and Tanner, 2006; Sharkey, 2011): many iieat labelled as adaptation remain

quite localized and project and/or case study based. Climate change integration into
relevant setor policies still show poor integration (Kansiime, 2012). Nevertheless, there are
signs that integration is increasingly under way. Hove et al. (2011c) point to improved
linkages and communication between early warning institutions, food security programs
and social safety net programmes. The government of Ethiopia has taken a major policy step
to mainstream adaptation into development programming by developing the Climate
wSaAfASYyld DNBSYy 902y2Yeé RS@St2LISyd LI GKgle o
Change Action Plan seeks to mainstream climate change in development action (GOK, 2013),
and the Government of Uganda has taken steps to mainstream climate change within the
National Development Plan (GOU, 2010),

Kenya and Ethiopia were amgi20 countriegargeted by the Africa Adaptation Programme
(AAP), which provided support to identify and implement priority adaptation interventions.
Kumamoto and Mills (2012) reviewed AAP project documents and found national scale soft
adaptation interventions focusingn capacity development at the systemic, institutional and
individual levels were predominately selected rather than hard or soft interventions at the
local scale which they attributed to a concern over the risks and uncertainties associated
with possiblenterventions.

Di Falceet al. (2012) argue that the current attention given to climate adaptation has the

potential to go hanen-hand with the longterm policy priority of increasing production and

reducing vulnerability among poor farmers. Basedcese study research in Kenya, Eriksen

FYR hQ. NASY o6wnnt0 Fftaz2z OfFAY GKIFIG OfAYFGS O
objectives of poverty reduction and vulnerability reduction simultaneously. The paper

argues that adaptation measures need to speaify target vulnerabiliypoverty linkages,

address the societal processes generating vulnerability, and support local capacity to adapt.
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Dimensions of Governance
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Dimensions of Governance

This chapter drawsen a combination of thditerature review and a series of interviews with
national and some subational level stakeholders as a preliminary exploration of the
governance dimensions of climate change adaptation and wider risk management in East
Africa. Detailed governance analysit multiple scales will be a key feature of the RRP phase.

6.1 Keygovernance dimensions

6.1.1 Regionatlevel governance and adaptation policy

East African countries have taken major steps towards developing regional and national
institutional framewvorks to aldress climate change.

The East African CommunifeAC)has devised high level medium term policies and
strategies for both mitigation and adaptation among member states, highlighting the need
for increased cooperation between the(EAC, 2031DRC2012; CCAFSV/d). In 2011 the

EAC produced €limate Change Poli¢€CP}o provide an overall framework in which to
integrate national level policies (CCAR®I). The CCP has three key pillars: adaptation,
mitigation and climate change research (ERG1). It sets out the following priorities:
strengthening meteorological services and improving early warning systems; disaster risk
management; efficient use of water and energy; irrigation, crop and livestock production;
protection of wildlife and key frag ecosystems; improvement of land use; climate proof
social infrastructure; and reduction of climate sensitive diseases.

The EAC has established a regional Climate Change Coordination structure at the EAC
Secretariat to support the successimplementation of the CCP. This will support needs
related to capacity building, technology ddopment and access to financeartner states

are required to create an enabling environment through policy, legislative and institutional
frameworks tooperationalse the CCP, and establish a Climate Change Fund to saobili
financial resources for its implementation. States should alsoun@grtake detailed
vulnerability and impact assessments; (ii) promote economic diversificatiomrdit)ote
alternative livelihoods systems; (ighhance adaptive capacities of communities, ecosystems
and economies; and (promote social protection.

Other EAC policies alsonsider the effects of and responses to climate chaisgeh as the
Agriculture and Rural Delgpment Policy, whiclis designed to both streamline and develop
the agricultural sector across countri@SAC 2006a). This reflects avider goalto pursue
economic development, increase agricultural productivity, improve infrastructure and
services and deliver technological advancement (especially for agriculture and irrigation)
(e.g. CCAE8/d). However, the extent to which theegionalEAC frameworks have shaped
national policies and plans in practice deserves further exploration.

In 2003, thelntergovernmental Authority on Development (IGAD) (Kenya, Uganda, Sudan,
South Sudan, Ethiopia, Somalia, Eritrea, Djibouti) created the IGAD Climate Prediction and
Applications Center created (formerly Drought Monitoring Centre). The functions of the
Centrefocuson meteorological data collection, analysis and forecasting.

The African Union (AU) (which covers all African countries except Morocco) has a Climate
Change and Desertification Unit. The aim of the unit igprovide policy and political
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guidance,aR (2 SyKlIyO0S O22NRAYIFGA2Yy YR KIFENY2yAT I GA
climate change and desertificationt is organized within the overall framework of the

Climate for Development in Africa (CLIMDEWich is a joint initiative of African

Development Bank (AfDB), the United Nations Economic Commission for Africa (UNECA) and

the African Union Commission (AUC). The Unit also aims to ensure an effective engagement

Ay OfAYIFGS OKIFy3aS IyR RSaSNIATA allebels2ayidth & &4 dzSa 2
O22NRAYIFGS GSOKYyAOIt YR FAYlFIYOAFf adzZJ}R2 NI T2
policy framework for pastoralism also acknowledges the need to fully institutionalise
livelihoodsbased drought cycle management as part of a-baked disaster management

strategy (Haselio et aR013).

A number of major external agencies promdtee needs for political commitment, high
level engagement, strong institutions, clear responsibilities both at central and local levels,
and appropriategovernance, transparency and accountability as part of this policy context
in East AfricADB 2013; UNISDR012).

Areasthat merit further investigationin regard to regional level policies are: the nature of
external drivers/institutions shaping thegeolicy directions (especially the green growth
paradigm pursued by Ethiopi@ee below), the ways in which the EAC policies have been
translated into national policies by the member states, as wellas far and in what ways
these policies have been ingphented in practice in the member states.

6.1.2 Global climate finance accessible to the region

An ambition of several East African countries, is to better access climate finance, including
through the Clean Development Mechanism, primarily through the deweénmt of
institutions with the capacity to receive and manage it. This agenda is supported by some
international financial institutionswhichnote that access to climate finance in East African
countries to date has been limited by weak technical and titnfonal capacity.
Furthermore, to date, much of this finance has been centred on mitigation activities, but
African countries in general have pushed the adaptation agenda (e.g. at the 2014 COP in
Lima) as crucial for their contexts at major internaabrlimate meetings, and have been
developing specific adaptation plans alongside mitigation activities.

Some of the key funds available to the East African region for adaptation include the
following:

i.  TheGlobal Environment FurfdDB 2013)grants fung to national governments, but
the funds are currently allocated and managed by UNEP or UNDP until national
agencies are accredited to process thé&DB 2013). In Kenya, funding to the
National Environmental Management Authority (NEMA) is routed throU§tEP;
while the National Drought Management Authority (NDMA) is seeking to gain legal
status so that it can eventually access GEF finance coming in through the Treasury.

i.  TheAdaptation Fund2001) is for developing countries that are signatories to the
Kyoto Protocol. There was an accreditation process for countries to become
implementation agencies to receive these, until which no funds could be allocated.
In Kenya, NEMA has been the implementing agency since 2002.

iii.  TheGreen Climate Furatises from UNFCCC gmavidesfunding formitigation and
adaptation It is much larger than the Adaptation Fund and encouragesscutting

projects and programmesADB 2013. Countries need to have one or more
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National Implementation Agency(ies) apped. In Kenya, NEMA has sought
approval to become one of these. In the interim, it is liaising with UNEP over access
to this fund, which would be routed through the Treasury, and NEMA.

iv.  TheClimate Investment Fu{dDB 2013) provides developing courgs with grants,
concessional loans and risk mitigation instruments (implementing agencies are the
ADB, WB and IFC).

v.  TheSustainable Energy Fund for Afrfm@vided by theAfrican Development Bank
provides development capital for small and medisine clea energy projects (AQB
2013).

6.1.3 National governance and adaptation policy

All East African countries (and EAC member stat&)rundi, Djibouti, Eritrea, Ethiopia,
Rwanda, Sudan, Tanzania and Ugandave formulated medium term national policies and
strategies for climate and/or adaptation (EAZD1]) via National Adaptation Plans of Action
(NAPASs), and, in the case of Kenyalational Communication and later a National Climate
Change Action PlatNAPAs set out countrgpecific aims and activities fororking towards
adaptation. In the region, agricultural lanu$e and forestry play an important role (Alterra
2010). Priority sectors for development include agriculture, water and energy.

Some countries have updated thdWfAPAsto produce National Adagption Plans (NAPS),
which reflect a more concrete commitment to specific adaptation initiativ€3ne example
is Kenya, referred to below.

9OKAZ2LIALIQa b!t! LINRYI Nhube addpmtonzst Sater ahg othierd NA O dzf
natural resource managemé diversification of farm activities and efrm extensions;

promotion of a drought/crop insurance program; strengthening of drought and flood early

warning systems; development of small scale irrigation and water harvesting schemes;
improvement of rangland resource management practices; commuihiaged sustainable

use of wetlands; capacity building; and improved food security through ‘srgke water

development projects (Alter;£010).

I YRFQA& bl!t! F20dzaSa 2y | yRredoycRs; Hedlty R dza ST
weather and climate information; awareness creation; policy and legislation; and
infrastructure. Proposed projects include community tree growing, water and sanitation,
development planning, drought adaptation, indigenous knowledged lalegradation,
meteorological services, pests and disease, water for production; research and knowledge,
leadership and coordination, technical assistance (Hove 61Gl1b).

Kenya has several policy initiatives related to climate change mitigatiomdeyutation. Its
National Climate Change Response Strategy -2018009/10) is designed to ensure that
adaptation and mitigation measures are integrated in all governmental planning processes,
budgeting, and collaborative endeavours. It stresses the rftapoe of integrating
adaptation into wider development and sectoral planning efforts. It identifies priority
adaptation actions by sector: agriculture, tourism, infrastructure, health and natural
resources (CDKIH012).

The National Climate Change Resge Strategy led to the production of the National
Climate Change\ction Plan 201317, which defined adaptation priorities and plans. It
includes transitioning the transport sector to a low carbon development pathway. These
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priorities and plans are enpaulated within a Climate ChandelaptationActionPlan (led by

the National Drought Management Authority under the Ministry of Devolution), which
reflects the great importance of adaptation in Kenya, and holds that adaptation should be
mainstreamed into dvelopment. The National Adaptation Action Plan prioritises
environmental education, awareness and training.

YSyel Qa +A&A2Yy wnon t NRaldddl deveSpment sirategyhat O2 Y LINA a S
centres on developing agricultural production while also pumgenvironmental protection.

It also guides projects designed and implemented under the National Climate Change Action

Plan.

Kenya isalsodeveloping a National Climate Change Policy, which was awaiting its third and
final reading in parliament (due early 2015). It centres on adaptation and sets out to
mainstream climate change throughout all government ministries and in budgetary planning
(setting out clear roles and responsibilities with monitoring and evaluation). It will articulate
the following priorities: innovative research and scale up (upscaling, intensity and focus);
resilience; food security; development goals. The NCCP inchylgsfiom the local levels.

It was devised by a Climate Change Working Group, a forum that convened fromd 2€4.0
bring together stakeholders from civil society, government, parliamentarians and NGO
partners, to formulate a legislative framework fornclite action in Kenya and national
policies. The Working Group was a member of the-Rfasitan Climate Justice Alliance (civil
society coalition) (UNISDR 2012). When passed, it will be implemented by the Climate
Change Secretariat within the Ministry of villonment, Water and Natural Resources as a
temporary arrangement; its final designation may be with the office of the President.

Other Kenyan policies and strategies also reflect climate priorities, including its Strategy for
Revitalizing Agriculture (2d) (Hove et al.2011d), and its National Policy for Disaster
Management (2009).

Some external institutions advocate the wider integration of adaptation with development
policy and planning, identifying the need to engage ministries that are resporfsible
economic development anfinance,natural resources managemergublic health Leary et

al., 2007 IDRC2009), agricultural modernization (JameX010), urban planning (Kithjia
2011; Kithiia and Dowlin@010), local planning (Heath et,&012), anl even EIA processes
(Kamauet al.,2013). This is the case in both Kenya and Ethiopia, which envisage dynamic
economic growth based on their agricultural sectors. Several regional stakeholders
articulated the difficulty of separating the adaptation aglenfrom the wider development
agenda.

Through its Growth and Transformation Plan (FODREQO) and the Climate Resilient Green

Economy Development Strategy (FDRB11), Ethiopia has integrated climate change

02y OSNya Ayidz | W3 NB S yholda dhBt dolv Ke@bonldtoNdmiR A IY X 4 K
development is the most promising route to effective adaptation (see )X Bryan et al

2009; Conway and Schipp@011; FDRE A MM0O @ QUG KA2LIA L Qa SO02y2YA O AN
development of the agricultural sector andettprovision of associated infrastructure and

technology, emphasizing the need for a greater role for the private séiidriia and Lyth

2011). Again, these ambitions may have merit in some ways, but their translation into

practice may be less smooth, nieast because mukstakeholder endeavours may become

characterized by conflicting interests among the parties involved.
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Box 11.

ClimateResilientGreenEconomyin Ethiopia

The aim of the Climate Resilient Green Economy (CRG) strategy is to pursue ec
growth whilst guarding the country from the adverse effects of climate change
LINEY2GAY 3 | ySg WIANBSYQ Y2RSt 2F SOi
towards theO 2 dzy G NB Q& | Y0 A (i A-hgome2statusNasioredF025 yiviEhou|
ISYySNY} GAy3ad KAIK 3INBSyK2dzaS Il a Syiraa
A0NF 0S38 OSyuNBa 2y FRILIGIGA2YS GKAT
mitigation.

The straegy comprises four pillars:

w Agriculture Improving crop and livestock production practices for higher fd
security and farmer income while reducing emissions

w Forestry Protecting and restablishing forests for their economic and ecosyst
services, inluding as carbon stocks

w Energy Expanding electricity generation form renewable energy for domestic
regional markets

w Infrastructure: Leapfrogging to modern and energy efficient technologies

Source: FDRE (2011).

In Kenya, government institutionsnd policies are also undergoing a process of
decentralgation, which aims to strengthen the presence of key institutions and foci at the
county level. For example, the Kenya Meteorological Service is estagliashclimate
information service at eaclcounty level:by early 2015it had appointed county directors
and was in the process of installing infrastructure (e.g. offices, meteorological equipment).
Adaptation Plans have also been produced for each county. A refortheoKenyan
Constitution (200) mandates participation of stakeholders from the inception of any
project. Kenyan citizens are increasingly aware of their rights to participate in external
initiatives, and are increasingly prepared to pursue them.

In some East African countrieslimate change units have been established in relevant
ministriesto coordinate mitigation and adaptation policies and activifjegy. Environment,
Agriculture). There is widespread recognition that suahits need to be crossedoral:
government agencies anactivities from different sectorg e.g. agriculture, livestock and
pastoralism, water, energy, land use, forestry, transport, fisheries, health, urban
development,tourism, planning- will either need to be integrated or better coordinated in
order to mprove communication and cooperation between them so as to ensure a coherent
strategy on adaptation and timtegrate climate concerns iatother relevant policiesGCAFS

n/d; Kansiime2012).

Both Kenya and Uganda have established climate change unitgnwgovernment
departments (Kenya, CDKRD12; Uganda, Hove et a2011b). As noted above, in Kenya,
the National Climate Change Secretariat is located within the Ministry of Environment,
Water and Natural Resources as an interim measure. In 2008ddgath up a Parliamentary
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Forum on Climate Change (Hove et 2011b). In 2015, Ethiopia set up a new directorate
within the Ministry of Water, Irrigation and Energy, the Environmental Impact and Social
Service, which focuses on climate change researth @olicy formulation. However,
capacity is currently weak to carry out these functions.

How far and in what waythis crosssectoral integration and coordination is occurring in
practice is not clear, and could potentially be hampered by turf warsherptart of relevant
government agenciesKenya has undergone a deep reorganization of government structure
in line with climate change policiesThe sense among some stakeholders is certainly that
there is a failure to coordinate plans and/or a duplioatiof efforts between different
government agencies, including for mitigation and adaptation activities. This is an area to
examinefurther.

In much of the institutional literature, the need for adaptation, especially among priority
sectors and in partular agriculture and livestock, is taken as given, and becomes the focus
of supposedly pragmatic policies and strategies for adaptation, such as the implementation
of new technologies. Some more critical literature, however, questions the way in which
climate change effects are framed and addressed. For instance, measures framed as urgent
can justify immediate responses that may becdhceived for particular areas and social

IANRdzLJA X GKdza € SIFRAyY3 (2 208y lOthérRmayJous Gar@vif Q 62 S A & ¢

on the management of particular problems and solutiobgt in ways that neglectvider
dynamics and processg®rown 2011), such as in theausesand effects of drought
(Naumannet al., 2014). Such narrowly conceived interventions focusingparticular
technologies or capacity building may be overly-tigvn and even instrumental (Brown
2011; Munang and Ndmn, 2014). Weisser et al. (20Q1¢kll for more critical attention to the
ways in which such framings are shaping political debates alidypresponses, and their
implications for different places and people.

¢tKSaS AaadzSa NB NBFESOGSR Ay aidl {SK2f RSNEQ
Ad GKS YIyl3aSyYSyid 2F AR al 2 NIAGARDI & @ GEFiRyKER2 2 RA
pressure on pasture land and water sources and increasing restrictions onstaige
movements (e.g. due to conflict). While some institutions and perspectives emphasise the

LIS
Ay

need for adaptation in terms of the development of new technologiesWadf A YI G4 S & Y NI

F ANR Odzf G dZNBQ YR fAPStAK22R RADGSNEATAOFGAZ2Y
than cattle), others highlight the roles of changing land ownership and land use in these

6 &

INRdzLJAQ f AGPSt AK22Ra 0 S dcammertidl sgRcultdrd)) a8 il A T2 NJ f

wider interests in reducing large numbers of cattle (to reduce €ssions).

In this regardthe division betweemnitigation and adaptatioractivities is far from clear cut

For example, REDD+ initiatives, being pedsin arid and sermrid areas in some parts of
East Africato prevent forest degradation and deforestatioralso have adaptation
dimensions through forest conservation that can underpin livelihood diversification.
Similarly, irrigation projects can serve both mitigation and adaptation purposedy
encouraging a shift away from cattle (thereby reducing carbon emissions) as well as
providing more secure livelihood opportunities

According to some stakeholders from the region, some of the major internatidGaDsg
such as ACT, the Red Cro€AREand Oxfam- mostly funded by bilateral development
assistance, have had a strong influence on government directions and deciskurs.

SEIFYLX S 5CL5 Fdzy RSR adzllLll2 NI (2 YSHEFQXQBI GAZY
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Africa Climate Change Resilience Alliance (ACOR#ch secondedstaff members tothe
ministriesof its target countries (Ethiopia, Mozambique, Ugantitajpuild capacity among
policy makers.Indeed, policy influence is a major objective of sonfiehese international
NGOs.

6.1.4 Local governance and institutions

While much attention is paid to the reworking of national institutions and policies to
accommodate mitigation and adaptatiomuch consideration is also given to local level
institutions, both state and norgovernmental, and including communikgvel and
customary institutions.

Several authors stress the need to build on and/or strengthvestitutions at all levels,
including provincial or county institutions that provide goods and servicescluding
extension services, capacity building and training, technological development, improved
infrastructure and services (e.g. water storage, public health), financial services and
assistance, disaster reliednd information services (weather forecastmarket forecasts)
(Leary et al.2007; Ifejika Speranza, 2013; Peters@12). Some of these products are
provided by norstate orgarsations (e.g. capacity building, infrastructure and technology),
but the underlying emphasis seems to be that thesmwd ultimately improve state
capacity at different levelsThe role of rural extension services is highlighted here, and is
referred to by stakeholders in the region.

Other authors advocate the need to build on and/or strengthen existing local iristitajt
and/or promote the formation of new local associations, in order to improve resilience at
the local level (Ruijs et al2011; Eriksen and Lin@009; Ifejika Speranza2013. Such
institutions include: local government agencies (e.g. public ruransion agencies (Ruijs et

al, 2011; Ifejika Speranza, 2013)), religious institutions (Ruijs et 28l11), non
governmental organizations (e.g. microfinance), sectoral associations (e.g. farmer or grazing
associations (ASAREQB09; Eriksen and Lind009)), communitybased organizations (e.g.

g GSN) aaz20AldA2yas &l gAay and traiokaEYs®aly 62 YSy Q:
institutions and kinship networks (Leary et, @007).A further consideration is the creation

of new governance units, such as consmcies in Kenya. The thrust of most analyses is that

it is important to both acknowledge and to engage such institutions in adaptation initiatives.
That said, little mention is made in the literature of local and customary organizations.

Another important issue and concern here, relates to the diversity of local contexts and their
institutional landscapes; for instance, pastoralist communities will have very distinct local
institutions and networks, and social capital systems, than smdindarmers or perurban
residents, and institutions are likely to differ between pastoralist groups from different
cultural backgrounds (e.g. Islamic, Masaai). It will be also important here to consider the
extent to which types of local institution erpresent in arid and serairid areas, and how
they are configured in such places.

Several empirical studies that have explored the interaction between such local institutions

¢ whether state communityor civil society¢ and adaptation initiatives at # local level
support these recommendations. For example, Ruijs et al. (2011) provided hasey
evidence to show the supportive effects of state extension agencies and local organizations
in communitybased adaptation in Ethiopia and elsewhere. Sirlyil drawing on field
research in Kenya, Ifejika Speranza (2013) shows that extension services can build on local
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autonomous adaptation mechanisms, while Washing@ttombre and Pijanowski2012)

show how collective action between local government and-gomernmental organizations

can help to form and drive effective adaptation initiatives. Gabrielsson and Ramasar (2013),
again drawing on Kenya, also found that state support (om#ional and financial) for
farming associations was critical in fostgircommunity organization for adaptation
initiatives (e.g. water harvesting, drip irrigation). These associations were particularly
important for integrating women and widows, and facilitating their access to resources.

Some authors, in particular withithe academic literature, raise the issue of the extent to

which national level policies and strategies are likely to effectively address very different

ecological and social contextBigzin and Sterk?013) and inteigroup differentials (based

on, for exanple, income or gender) (Deressa et, a009; Gabrielsson and Ramasab13).

These perspectives enhantlee need to involve and strengthen local institutions so that

adaptation approaches can consider local practices, cultures and subijectivities. These
20aSNDIFGA2ya faz2z O2yaARSNI GKS YSNRGaA 2F F2N)3
the potential for top-down initiatives that are not appropriate to the local context and

people and that could lead tounintended consequences includin@Y I £ | Rl LJGF G A 2y C
(Gabrielsson and Ramas&013). However, the variability of local institutions in such

different cantexts is likely to be very large indeed, thereby requiring careful attention to the

nature and dynamics of specific situations. For example, arid and-a@miands have a

much lower presence of local state and rstate institutions than high rainfallreas in East

Africa.

A further point raised is the degree of participation in designing and implementing
adaptation initiatives, especially among the population groups living in the places where
they are to be implemented (Adimo et aR012 Brown 2011; Munang and Nkem2014).
Adimo et al. (201p drawing on Kenya, advocate a mugitiale participatory approach that
considers the household and widéevels. Munang and Nkem (2Q14eferring to Kenya,
Uganda and Ethiopia, assert that actions and solstishould be democratized, whereby
citizens decide which actions and technologies are adopted and how, thus taking leadership
and ownership over adaptation projects and creating their own knowledges and learning
processes. This observation is rather at oddwith the focus of many projects, which
comprise interventions that are devised by nlmtal groups e.g. climate smart agriculture.
An important aspect to explore further, therefore, is the scope tloabl communities may
have in defining the focus andetms of interventions planned in their contextsVhile
participation is also now either common or mandatory in East African countries, the ways in
which it is effected in practice is also likely to vary widely, and the scale and nature of
participation inany given context needs to be interrogated. This said, some stakeholders
from the region report difficulties in establishing trust with local communities in order to
implement projects.

In addition to the spatial dimension covered above, Pringtel Coway (2012) pays
attention to the temporal dimension of adaptation, observing that NGOs tend to frame
climate change in terms of loAgrm impacts, which may serve to disempower NGO staff
and communities.
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6.2 Adaptation planning and action

6.2.1 Current adaptaton initiatives

In addition to the policy development and implementation initiatives covered in section 6.1,
to date a very large number of adaptation activities have been implemented in East African
countries, primarily by international organizations. e$b comprise in particular bilateral
development assistance agencies and international NGOs, mostly in conjunction with local
NGOs, government agencies and/or community groups. A set of cesigific reviews of
adaptation initiatives undertaken by thaternational Institute of Sustainable Development
found that n Uganda and Kenya,large number of externahitiatives forned part of multi-
country African or East Africamitiatives, some of which are implemented specifically in
these countries (Hoveteal, 2011b, 2011d). In Ethiopia many ongoing projeatsre
designed specifically for this countrgspecially ones focusing quastoralism.Far fewer
interventions were identified irBudanand Somalia due to governane&d securityissues
(Hove et &, 2011a; Zubrycki et al., 2011)

The majority of initiativeglescribed as adaptation that aimplemented on the groundn

East Africafocus on capacity building, policy formatiotechnological development,
information sharingand research, mainly in relanh to agricultue and food security
(livestock, crops and fogdas well as disaster risk management and water sec(seg
section 5.1)Many initiatives focus on strengthening state and local institutibmsontrast,
NGOs are more prevalent in thogegions not or only marginally covered by public
extension servicesalthough concerns about concentration of activities in certain areas have
been expressedt is important to note from the outset, however, that, while many of these
are labelled as adaption, there is a fine line between what is explicitly framed as
adaptation and what is framed as environmental/livelihood improvement (see section 5.1).
Moreover, this dynamic operates in both directions: some environmental/livelihood
improvement initiatves may not be framed as adaptation but may be essentially
implementing adaptation activities; while other initiatives may be framed as adaptation but
may be actually undertaking more general environmental/livelihoods improvement activities.
The frequentlack of coordination and/or overlap between these initiatives has been noted
as a concern by many stakeholders from the region.

It would be useful tabetter understandhow adaptation initiatives are conceived; that is,
how changes are understood and resises constructed, and the roles of different
stakeholders and sources of information in such processi&spresent, many initiatives
seem to take the effects of climate change and logical responses to them for granted. For
instance, several stakeholderterviews in the region suggested that pastoralist livelihoods
are simply assumed to be inviable in the face of climate change, which led pragmatic
responses that were deemed to be suitable for these groups, but which may or may not
have been effective caccepted in practice.

Sme, such as Hoann et al, 2005; Simane et al2012,2013assert that many adaptation
strategies are developed by local communities who perceive the effects of climate change
and variabilityalthough this is disputed bRuijs etal. (2011) Based on anulti-country study

(that included Ethiopig, Ruijs and colleagues (2011) argue thefffective external
organizations whether governmenrdl or nongovernmental¢ have been needed to initiate
adaptation activities These external oemisations often served toaise awareness, build
capacity, and create commitment among community members. For example, in Ethiopia,
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public extension services have fulfilled this role in the many parts of the country where they
have a strong and extensiveetwork of agencies (for historical reasomsid have fostered a
very high degree of contact between households and external institutions. Mitace
institutions (formal banking or community institutionsid the media are otheexamples of
important external institutiors that support adaptation initiativegRuijs et al 2011, Kato et

al, 2011; Peterson2012; Simane et al2013). NeverthelessRuijs et al. (2011) also found
from their multicountry study that external support tends tesult in elie capture,and this

is an aspect to which we should be attentive.

6.2.2 Aspects to be strengthened

A large number of sources based on East Africa refer to weak governance in various respects,
including lack of capacity building among government departmeatk of accountability
among government institutions (FAQO13; Sharkey2011; ADB 2013; Conway and
Schipper2011), and lack of coordination between different government units (Q[2@06;
FDRE 2010). For example, Leary et al. (2007) highlight that kayctions of risk
management are inadequate or absent due to weaknesses in supporting institutions that are
commonly poorly resourced, lacking in human capacity, overloaded with multiple
responsibilities, and overwhelmed by the demandgh®ir communities, while Doog et al.
(2013) highlight the weak levels gilicy implementation and resource allocation for
disaster preparedness and response in Ugai@RE (2010) advocates the development of
regional and local institutional frameworks to strengthen ttwordination, networking and
information flow with different levels of government and civil society organizatiQiber
analyses note how the governance arrangements for adaptation focus on formal and top
down arrangements that are largely disconnectedni the local level (Kato et aR011).
Brown (2011) associates these with narrow technologically defined approaches to
adaptation that give rise to a limited number of policy responses (e.g. climate smart
agriculture).

A related issue is thatlimate change is often treated as an environmental rather than a
RSOSt 2LIYSy G A aadzS, 2009.NFhigsir&flgcted iy Re facQthaNdlirGaye
change tends to be located within environmental departments of government
environment, agricultee, water ¢ and are relatively weakly linked tavider economic
development planning and social policies. As mentioned in section 6.1, this does appear to
be changing in countries like Ethiopia and Kenya, where attempts are being made to
mainstream climatechange across government and policy, and to link it with wider
economic development and planning strategies.

In East Africa, adaptation initiatives are still very much towatidected towardssectors
rather than specific types odcosystem(Eriksen and.ind, 2009). This likely reflects the
sectoral structure of government departments in East African countries as well as the
specific foci of many negovernmental organizations working on adaptation. This pattern
raises particular concerns in arid andnmsarid areas, which are often considered as
homogenous yet vary greatly in terms of ecology, social organization and culture. While
many adaptation projects are implemented in one place and then transferred or scaled up
to others, greater attention to theocicecological diversity of serairid areas may warrant
approaches and interventions that are designed for particdéardscapes rather than
specific sectors For instance, pursuing livelihood diversification through smallholder
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agriculture or camel r@ing may be effective in some places yet may encounter ecological
and/or cultural barriers in others.

As mentioned in section 6.Inuch literature and several stakeholder interviews refer to
very limited stakeholder participation in formulating and implenting policy and practical
initiatives. This contradicts the fact that most interventions state that participation is a
crucial and integrated component of their activities. In addition, in Kenya, participation is
mandatory under the Constitution aridcreasingly expected by local communities, although
the degree to which they are aware of their rights varies across regions and sectorsitHere
is worth reflecting on the degree to whigarticipation enabledocal peopleto be able to
define the prioities and shape of interventionsrather than simply participate in
interventions defined by others.In other words, the degree to which participation is
meaningful and/or empowering, as opposed to instrumentak isoncern Another relates

to the ways in which the climate change and adaptation problematic is understood, framed
and enacted, by different social actoiss opposed to merely examinihgw more varied;

and especially poaot stakeholers can be integrated into and have their voices heard iwith
adaptation initiatives This point resonates with the observation that the degreeaitipal
representation (or marginalisation) of communities, as well as the degree of political
organisation among them, is an important consideration (Berfaog € al., 2012; Eriksen
andLindh nn T 9NR] &4%097).r YR hQ. NASyY

I FA2NIKSNJ NBfIFGSR AaadzS Aa GKS NRtS 2F 20! ¢
(Simane et a).2013) which are frequently referred to in the literature and by stakeholders

in the region, yet little evidenced in practic&or instance, pastoralism is widely recognized

as an indigenous form of adaptation, as people and cattle move large distances to access

pasture and water. However, while there seems to be a general levekobatedgement

that local people living in arid and searid areas have excellent knowledge and skills to

inhabit these landscapes, a large number of interventions focus on modifying, rather than
AONBYIAGKSYAYy3Is (KS&S IAINRAz2IAQ fAPSEAK22Ra | YR L

6.3 Whatis motivating and supporting adaptation action?

6.3.1 Drivers of adaptation policy

In East Africa, adaptation action is driven gtadicy leveby government agencies, which are

in turn stimulated by global climate negotiations (e.g. COP), regional aggiams (e.g. EAC),
international organizations (including UN institutions, multilateral financial institutions,
bilateral development assistance agencies) and international NGOs. It is possible that
current efforts to integrate and mainstream climate rgdtion and adaptation into
government policy and strategy respond as much to renewed opportunities to pursue
economic growth and access climate finance as they do to safeguard existing economic
sectors and livelihoods in the face of changing climatic ¢mmdi and their consequences.
Nevertheless, the severe 2009 drought in the Horn of Africa, and the devastating effects on
rural communities (especially pastoralists), is a situation that is at the forefronts of East
F'TNROFY aidl (1 SK2f R Sad@eQimpicisyfiatiit hadde® pastéralists ks
livestock in particular. Little is written or discussed about these hitghesl drivers, and they
could be researched further.
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As outlined in section 6.1, regional organizations are formulating wideneworks for
countries of the region. Interestingly, in the stakeholder interviews carried out, no mention
was made of regiondével policies (from the EAC or AU) and any influence on national
policies. Countries themselves are adopting climate policies (BlAP& NAPs) and are
integrating climate concerns into other areas of policy (e.g. agriculture). Both Kenya and
Ethiopia are keen to access global climate finance, and are strengthening their local
institutions in order to be able to receive funds directigher than via UNEP and UNDP.

6.3.2 Drivers of adaptation initiatives

The reviews conducted by the International Institute for Sustainable Development
established thathe majority ofadaptation initiativespresent in East African countries are
led by extenal development assistance agencies, mostly either as multi country
programmes (within East Africa) or targeted at that country in particular (which is especially
the case for Ethiopia) (Hove et,#011a, 2011b, 2011c, 2011dubrycki et al, 2011)(see
section 6.2)

In Ethiopia, acording to Demeke et al. (2011) and Kato et al. (2011), most adaptation
planning is developed by government stakeholders in a-tlmgvn fashion and simply
implemented in communities, often in ways that is unfamiliar to therowklver, other
sources assert that many adaptation strategies are developed by local communities who
perceive the effects of climate change and variability, for instancehifying the cropping
season according to the rains or temperatugkmann et al, 2005; Simane et al2013).

This apparentension between topdown and bottomup adaptation strategiesnay be an

area to explore further in the case study locatipas well as the extent to which the latter
may be shaped by local social factors, sucimdigienous knowledge or lived experiences

In Kenya, the National Environmental Management Authority has been the implementing
F3Syoe F2N GKS O2dzyiNEQa ! RILIWIGA2Y CdzyR
programme of action for the Fund by invi§y project applications and selecting 11 out of

101 applications on a competitive basis. The chosen implementers include a range of
organisations (government bodies, NGOs, religious organizations, CBOs and a university;
NEMA acts as the legal entity wharmanisations; such as CBQgsare not legal entities) to

cover different sectors and regions. Moreover, once the implementers had been selected, a
process of coordination ensured over approximately two months to combine the 11 projects
into a coherent pogramme.

Analyses are mixed around the extent to which local initiatives are defined and driven by
local groups. From the literature and stakeholder interviews, it appears that many are driven
by national and local organisations according to their spe@iiti e.g. development of new
infrastructure and technology. In this regard the extent to which such activities are framed
as adaptation responses to climatic variation, rather than initiatives responding to wider
drivers such as social mobility and liiebds, is an important concern.
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Conclusion

In this concluding chapter we begin to trace out the key factors that may be at work in
strengthening or impeding response to climatdated risks in the senrarid lands of East
Africa, paying particular attention to the wider linkages between adaptation and
development. We also present our analysis of key gaps in literature, research and
understanding relating to vulnerability and adaptation in semd East Africa.

7.1 Towards ieentifying barriers and enablers

Here, we draw on the previous discussions in this report to suggest general barriers and
enablers to vulnerability reduction and adaptati@nin order to inform the overarching
research question of ASSAR as we move intdriRE phase.

One central premise of ASSAR is that a narrow viewpoint on the analysis of vulnerability and
adaptation is itself a fundamental barrier to progress (Simane et al., 2012). Research that is

limited in scope to tracing the impacts and response<limate signals will logically also

lead to a limited scope of researifito-dza S® 9NA 1 &Sy FYR hQ. NASY OH7s
institutional responsesre already oftenframed asa purely environmentatoncern,and fail

to fully considerthe wider politicd economy that so strongly shapdivelihoods and

entittements But if, instead, there is a recognition thpbverty reduction and adaptation

objectives in developmentan be reconciled, then the converse outcome can emertie

dual policy justificatiorf vulnerability reduction as an enabling factor.

As a starting point toward the detailed elucidation of barriers and enablers, some
contrasting examples drawn from the preceding discussions are presented in5laliiés
should, however, be seen as aglified and preliminary list there are many nuances that
could be added to these simple statements, and the list is by no means intended to be
exhaustive.
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Table5. Preliminary identification of key barriers and enablers to vulnerability reduction

COMMON BARRIERS POTENTIAL ENABLERS

KNOWLEDGE AND CAPACITY

Data gaps
Awareness and understanding
Absence of appropriate technology

LIVELIHOODS

Insecure access to land and resources
Gendered differentiation in terms of resource
access and adaptive roles

Dependency on climatasensitive livelihoods
Undermining of traditional coping
mechanisms/systems

Poor access to market and related
infrastructure/services

Urban migration of economically active
Absence of social protection(reluctance to
innovate)

PLANNING & INNOVATION

Inflexible cultural norms

Resistance to innovation/transformative
change

Overly complex/bureaucratic structures
Scale constraints re interveidn (not
system/landscape level)

GOVERNANCE
Low capacity to prioritise and address climate

risks

Distrust of institutions, including external
intervention

Conflict and insecurity

Political marginaization

FINANCIAL RESOURCES

Dependence on external funding
Devolved responsibility withoutmatching
resources

Infrastructure constraints (e.g. roads,
electricity) on investment

PASTORALISM

Carryingcapacity (?): depending on rainfall
characteristics

Ecological sensitivity of the rangelands
(including disease potential)

Constraints on movement

Generational disengagement

Largescale land acquisition, appropriation an
marginalization

d
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Integration of traditional and modern knowledge
Accessible dissemination of information

Access to education

Increasedsupport for knowledge generation and
capacity building

Improved access to credit and markets for the rural
poor

Enhanced reach of essentgdrvices and infrastructure
Gendertransformative approaches

Strengthening attention to environmental health
Effective skills training for livelihood strengthening
and/or diversification

Reinforcement of prexisting adaptability

Improved understanding dhe push and pull factors
for migration

Broad social development approach in adaptation

Holistic management and risk reduction

Readiness to consider innovative but sustainable
measures

Readiness to promote transformative change
Normalization of a planning culture

Understanding and promoting sustainable
development pathways

Flexibility in approaches to farmland, rangeland and
water management

Strengthened governance capacity at all scales
Empowerment and participation of all stakeholders
Ability to form collective associations at grassroots
level

Change of mindset in funders toward longerm
funding

Decentralization of power and resources
Focus on sustainable adaptation intervention

Holisticintegrated management of rangeland to
reduce water and pasture degradation/conflict
Increased livestock mobility

Improved rangeland governance and participation ir
decentralization

Empowerment of traditional governance structures
Facilitation of youtremployment and pathways into
pastoralism

Strengthened organization and empowerment of
pastoral institutions (leading to a greater voice in
macro-economic planning processes)



7.2 Key knowledge gaps

Despite a wealth of research and investigation reported wthbacademic and grey
literatures for East Africa, we contend that deficiencies in knowledge on vulnerability and
response to climateelated sociakcological risks remain wide and diverse. Many facets of
these issues remain poorly explored. Howeversinot just insufficient research across a
wide thematic and geographical territory that is the probledrDRC (2009) assertethat
academiaesearch to understand the implications of climate changeaissgenerally failed

to effectively link with local or national poliegaking, such that it has not contributed to
significantly enhancing the capacity of decisioakers, government personnel, resource
managers, or vulnerable populations to understand climateange and act on that
knowledge. An important consideration is thatdependent, criticalevidenceon the
vulnerability of livelihoods in semarid areas, as well as the effectiveness of different
adaptation measures is needed

This section maps out s of the key knowledge gaps, as revealed both by the literature
reviews and by the perspectives of stakeholders interviewed during the RDS phase.

U The production of good qualitglimate data and its and effective disseminatiare
concerns articulated by amy analyses,as well as stakeholders from the region.
Deficiencies include the lack of good quality and timely dissemination of data to the
local level; the ineffective packaging, explanation and translation of climate
information; and the lack of analigsof climate data to produce forecasts and
scenariosgspecially at the local level. Arguablizete is potential for these gaps to
be filled by local people collecting data from community weather stations, and/or to
LI & Y2NB I {0Sy i Axpeyiendefand nte@driés ofldSazhbdfpteris. S

U Some stakeholders in the region reiterated that thesevery little or no credible
research on thempacts of climatic and environmental change arid and semarid
areas, implying that there is little knowledge about the impacts on livelihoods of
pastoralist groups in particular (see also the ASSAR RDS report on communication in
this regard). Particular gaps surround, for example, the impactiand use of the
spread of invasive plants (IAS, and their potential management), the impact of
climate variability and change on crop and livestock diseases, and the changes in
environmental health conditions under situations of drought.

U Substantial resarch gaps exist around how to effectivdigk climate change to
developmentthat aims to reduce poverty and improve wbking. In particular,
there is a greater information gap on vulnerability of and impacts on women,
children, elderly and disabled pple. There are also key gaps in terms of what
shapes differential vulnerability, such as the influence of socially differentiated
access to land and water resources, and how that helps define both relative
vulnerability and adaptive capacity.

U Research fousing on future response in sednmid lands in East Africa particularly
has to try to understand the currerdynamics in the strategies and actions of
pastoralists including changes in mobility patterns. This is a key part of a wider
endeavor to understad the conditions for developing sustainable and equitable
rangeland management and resolution of resource and land use conflicts.
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