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MAIN FINDINGS

In this report, drought adaptation measures were analyzed for the Afar and Sasgians in Ethiopia in terms of cest
efficiency and risk mitigation effectiveness. A total of 26 measures (13 options of measures in each region) were successfull
assessed using the modelling platform CLIMADA. The main findings are summarized below:

1)

2)
3)

4)

5)

6)

7

8)

Thepresent annual expected damage is USD 35m in Afar and USD 123m in Somali, increasing to USD 217m and
USD 788m by 2050 (moderate climate scenario);
All selected measures are cost efficient for the selected assets;
Yet, all measures combined are not suffidi to account for the total climate risk presented by drought. A
significant higher investment is needed to address trsei¢sat this scale;
By 2050 all measures for drought will be cefficient, with cebenefits for population at risk, under extreme
climate conditions;
Climate index insurance for crops and livestock are-effgtient and can help cover parts of the remaining risks,
so called residual risks, after the most efficient physical adaptation measures have been implemented;
The top three cosefficient measures for Afar are:

a. Improved forage storage

b. Management of protected areas

c. Establishment of communal seeds bank
The top three cosefficient measures for Somali are:

a. Establishment of communal seeds bank

b. Wetland Restauration

c. Establishment ofodder tree and grass nurseries

With the top six cosefficient measuresthe Afar and Somali regions will be able to avoid an estimated USD 500
million in damages and protect around 90 000 people over the next 31 years with an investment of under USD 10
million.

Economics of
Climate
Adaptation

Powered by CLIMADA
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1.1 Introduction

Storms, floods, droughtsind other extreme weather events can threaten urban and rural areas,
from small regions to entire nations. Along with growing populations and economies, losses from
natural hazards are rising in thweorld's most expose@reas as our climate continues to change.
The Economics of Climate Adaptation (ECA) is a deca&ing support framework that integrates
climate vulnerability and risk assessments with economic andasaiility impact studies to
determine the portfolio of optimal adaptation measures f@riousclimate risks.

The United Nations University Institute for Environment and Human Security (UBHS) in
cooperation with and funded by the InsuResilience &amhs Fund (ISF), is implementing the
Economics of Climate Adaptation (ECA) framewotkeénAfar and Somali regis in Ethiopia, to
identify the most costefficient measurego address the negative impacts of droughite ISF is
funded by the German Delgpment Bank (KIMWQn behalf ofthe German Ministryfor Economic
Cooperation and Development (BMZ). Currently, the Economics of Climate Adaptation (ECA)
methodology is being implemented in three different countries (Vietham, HondaresEthiopia).

Thisreport presentsanexecutive summary of the different stages of the process of implementation

of the ECA study arttie final recommendations for adaptation measuresitoughtevents in the

Sonali and Afar regions in Ethiopi@ver the period of theroject, representatives of the Ministry

of Agriculture of the Federal Democratic Republic of Ethiopia (MoARD), local governments, and
further stakeholders engaged providing input and feedbaabn the assumptions, decisions, data,

and adaptation optiongssessedA total of26 (13 in Afar and 13 in Somalijpught adaptation
measures were identified and validated by the MoARD and other stakeholders to be run by the
modelling platform CLIMADA, including technological and engineering solutions, eco$asiedn
(nature-based) approaches, maintenanceperational measures, and risk transfarsurance
solutions.

1.2 Background

According to Germanwatcta Think TanKkocussing on global development, climate cgarand

environmental protectionEthiopia is worldwidehe 29" country with the most fatalities related

to climate change in the two decades between 1999 and 2018, &hih Africa for the same

period!! G GKS &alYS GAYSE 9QUGKAZ2LAIQa KAIK LRLzZ A2y
more people and possibly leave behind a higher number of fatalities.

In the last 58 years, Ethiopia has faced 110 recorded natural disdskegsire 1 shows the
distribution of such events by type of disaster, floods being the most common events with nearly

1 Germanwatch (201955LOBAL CLIMATE RISK INDEXEX2®. Bread for the World.
2EMDAT (2020 EM-DAT Data BasdRetrieved from EMDAT: https://www.emdat.be/



half of the total occurrences, followed by epidemicgladroughts. Climateelated disasters are
mainly floods and droughts and represent over 60% of the events.

Natural disasters in Ethiopia 1961 - 2019

® Flood
m Epidemic
Drought

= Landslide

m |nsect infestation

® Volcanic activity

m Earthquake

= Vlass movement (dry)

u Wildfire

Figurel Type of Natural disasters in Ethiopia13¢d n M 0! dzi K2NEQ 26y O2YLRAf I A2y
EM-DAT (2020)

Figure 2 shows how droughts are overwhelmingly affecting communities, both in fatalities and non
deadly affected population. The most destructive events took place in 2003 and 2015, the latter
taking place during a strong El Nifio Southern Oscillation (ENSG) year

According to the Ethiopia UNDP Climate Change Country Pfafile mean annual temperature

in Ethiopia can be expected to increase by 1.1 to 3.1°C, and by 1.5 to 5.1°C by 2060 and 2090
respectively. Projections on precipitation primarily indicate améase in annual rainfall, mostly
during the short rainfall season dominant in southern Ethiopia. However, projections consistently
show an increase in rainfall volumes concentrated in felmgmore extreme events. Considering

the projected increase in teperature and the shift in precipitation patterns, total rainfall during
fewer more intense events combined with increasing heat stress, droughts are expected to remain
the most damaging events in Ethiopia and adaptation to them should be prioritized.

3 Gleixner, S., Keenlyside, N., Viste, E. et(2017) The El Nino Effect on Ethiopian Summer Rair@ith Dyn 49: 1865.
https://doi.org/10.1007/s00382016-3421-z

4 McSweeny, CNew, M., Lizcano, G. (2010). UNDP Climate Change Country Rrdfitempia. UNDP. Available http://country
profiles.geogox.ac.uk/

5 McSweeny, C., New, M., Lizcano, G. (2010). The UNDP Climate Change Country Profiles Improving the Accessibility aidObserved a
Projected Climate Information for Studies of Climate Change in Developing Countries. Bulletin of the AmericanldgétabSociety,

91, 157166.
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Figure 2 Affectedpeoplein Ethiopa (1961-2019)(after EM-DAT (2020))

1.2.1 Policies and strategies to address Climate Changéhiopia

Ethiopia has a strong history of addressing climate adaptation. In 2007 the National Adaptation
Progam of Action (NAPA) was first published. It was followed by the Growth and Transformation
Plan Il (GTP 1l) in 2011. The latter incorporated the framework of sustainable development within
GKS 2@SNYff A akifgme Rtdus befak: 2@ K drafcArboNhauRdR €cGomy

0 & H.5NThenstrategy set within this document was to follow a green growth path named the
Climate Resilient Green Economy (CRGE). It aimed at boosting the agriculture, industrial and export
sector without significantly increasing the GHG emissions level causied byonomy of the time

In terms of agriculture, the Ethiopian Government published in 2015 the Livestock Master Plan
2015- 2020 as a contribution to the GTP Il covering dedw, red meat, poultry, livestock feed,
health and genetics, and promotingstitution and policy environment for implementatichAs

part of the CRGE, the climate resilience strategy for agriculture and forestry aims at identifying the
impact of both current and future climate signal for Ethiopia. Ultimately, it highlights opfion
building climate resilience and to understand how these options can be delivered by 2025

In 2019, the Climate Resilient Green Economational Adaptation Plan published by the

D2@SNYYSYyid 2F 9GKA2LAL FyR O22 NRACHEM® Rhadgé 9 § KA 2

Commission (EFCCC) followed the previous documents, with a compilation of the goals and
strategies and as a guideline on how these and other policies align into one vision. Roles and
responsibilities, e.g. regarding the implementatiohthe individual elements, are defined within

the document from the national government down to the woreda level.

Specifically, in relation to droughts, the Productive Safety Net Program (PSNP) is being
implemented by the Government of Ethiopia and supipd by a range of international
development partners. It provides a tool for governmental and-gomernmental organizations to
expand mitigation actions for drought impacts. Although the PSNP is designed to alleviate food

6ECSRSNIE 58SY20NI A0 wSLIdzo t A O -Resfliendsieén/ESohdiniG@en éoormomysiategy 9ATdsMBaba | Q &
TCSRSENIt 58Y20NI GAO wSLIzot AO 2F 9 ( KEcanadirlClimaté resilienpelstatedy agtiduButan  Q &
and forestry. Addis Ababa.

8 Shapiro, B., Gebru, G., Desta, S., Negassa, A., Negussie, K., Aboset, G., & Mechal, H. (2015). Ethiopia livestock Ruestergpan
for growth and transformation. Addis Aba.

9CSRENIf 5SY20NI GAO wSLlzoftAO 2F 9(KA 2 LIA-NdtiondlhdaptaicndAddsiiBaba2 LA | Q&
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insecurity and not as means femergency relief, during the drought of 2015 the increased ability
of these institutions to react after the first signs of the event, significantly reduced the vulnerability
of the communities in need’

In this context, the ECA methodology offers bendfitspolicy and decisiormakers in terms of
determining their portfolio of adaptation measures, prioritizing according to-effstient criteria

and from an investment perspective. This ECA study assesses the distribution of damages
associated to droughisk in the Afar and Somali regions. It also provides an assessment of different
options for adaptation, including infrastructure, ecosystem and commtrased measures.
Therefore it allows stakeholders to make betiaformed decisions on their climatedaptation
strategies.

1.3 The ECA Framework

For the analysis presented a specific oenirce modelling platform (CLIMADA) was used
following the secalled Economics of Climate Adpaptation methodology (EXB&)main objectives

of the ECA methodology are support decisiormakers in developing their adaptation strategy

and climate change adaptation (CCA) investment portfolios, including risk transfer. The ECA
methodology offers a systematic and transparent approach that fosters trust and initiatiepth
inter-sectoral stakeholder discussions. The methodology can be flexibly applied from the national
down to the local level to different stakeholder groups and different hazards. It further gives
guidance on what aspects to focus on during a feasibility stlidyrovides key information for
programbased approaches, insurance approaches and has the potential to support National
Adaptation Plans (NAPs) development.

ECA offers a unique approach towards the flexible identification ofeftistent CCA measurdsr
a variety of projects and sectors. It addresses, in particular, the following questions:

1) What is the potential climateelated damage over the coming decades?

2) How much of that damage can be averted, using what type of CCA measures?

3) What invetments will be required to fund those CCA measures and will the benefits of
these investments outweigh their costs?

4) How dowe quantifyresidual riskgi.e. the risk remaining once all considered physical
CCA measures are implemented)

A plethora of approachebas already been designed to respond to the complexity of climate
changerelated projects. With regard to the implementation of climate change adaptation
strategies, they range from climate vulnerability assessments, risk asseassmesnomic and/or
sustainability impact assessments decisiormaking support tools. Among thespproaches

none integrates the full range of processes from risk assessment to a feasibility study of CCA
measures. Integration is the strength of ECAs ilinked to the opersourcemodellingplatform
CLIMADA. The latter, by using available data, calculates the potential impact of current and future
hazards on several selected assets, including the cost/benefits of selected measures.

0r2kySasSys ¢ td oHamMmpod ¢g2 {ARSa G2 {IYS S5NRdAK( Yaligdt adzNBYSy d
their Associations with Disasters and Climate Chavigeice.
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2.1 Methodology Overview

The Economics of Climatddaptation (ECA)ramework is set out to develop practical
recommendations that enablaational and local decisiomakers to build a comprehensive
assessmenof the climate riskthat their economies ardacing while minimizing the cost of
adaptation through costefficient strategies. Aparticular emphasisis made on a robust and
integrated approach based on sound scientific facts.

The ECAas applied hergcontainsthree elements supported by the modelling platm CLIMADA:

1) Climate risk identification: Conduct an identification of climate risk in a defined region (e.qg.
rural area), identify areas and people at risk, spanning all significant climate hazards and
the full range of possible impacts for different s&s

2) Climate risk guantification: Calculate the expected damage across multiple diarade
economic scenarios

3) ldentification and prioritization of CCA measures (usGuwgtBenefit Analysis of CCA
measures): Determine strategies including a portfolio pécific CCA measures with
detailed cost/benefit assessment.

Cther elementsof the ECAnethodology include stakeholder engagementttsureownershipand
sustainability of the measures for implementation.

Stakeholder Engagementn the case oEthiopig aseriesof workshops have been conducted to
include the views of stakeholders from different sectors. These inputs range from providing data
to validation of assumptionsurveys or facilitating exchanges between patrties.

Indexbased Drought RiskModelling: For the purpose of this study, an index based drought
module has been deloped for CLIMADA. This new module allows the user to choose between six
different indices (depending on the region) and between a range of precipitation products. In the
case of Hiopia, high qualitysatellite-derived precipitation dataerieswere selected for the
simulations.The index used in these simulat®has beendocumented to be very reliable for
agricultural, hydrological and meteorological drought predictiofsisdrought model, as well as

all data, has been transferred to the beneficiaries of the study, in order to allow updates and
additional analysis in the future by the community itself.

Asset ValuationIn collaboration with all stakeholders? different typesof assets were selected
and valuated usingdjeld surveys, expert interviewsnd desk researctisset valuesaisedin this
study werevalidatedduring an iterative processith the differentstakeholdersTablel and Table
2 provide an overvievef the aggregated value per asset category.



Tablel: Asset Value SummacgyAfar

Afar Total Value Unit
[ L
1904 44 People 1904 414
I
279 455 647 usD 802 711
840 260 403 usD 2 946 525
109 469 406 usD 1384 287
2 675 585 000 usD 55 000 ha
379 348 428 usD 3501 km
65 365 000 usD 85 000 ha
1714 870 000 usD 2 230 000 ha
3561 310 000 usD 2230000 ha
486 470 000 usD 10 000 ha
Un- & sparsely vegetated 1817 272 500 usD 5392 500 ha
areas
963 120 000 usD 120 000 ha
| Total Assetvalue | 12802526385 usDl |
Table2: Asset Value SummagySomali
Asset Category
6 063 108 People 6 063 108
I
1726 650 692 UsD 4 959 645
1417 183 005 usD 4 969 608
901596 598 usD 11 401 070
- usD -
729 698 928 usD 6 734 km
1 059 297 500 usD 1377 500 ha
20 747 620 00C usD 26 980 000 ha
3812 837 500 USsD 2387500 ha
121 617500 usD 2500 ha
Un- & sparsely vegetated 581 325 000 USD 1725 000 ha
areas
1 906 175 000 USD 237 500 ha
| Total Assetvave | 33004001723 _________USD

2.2 Expected Damage Today and in the Future

The anualexpected damage (AED) is an estimation of the average foreseeffdbtson assets

and people per year, in this caselated to drought AED can be measured in percentage or
absolute values and incorporates climate change and se@momic scenariofOne economic
scenario and two climate scenarios were seledtedhis study Figure3 and Figure4 show annual
expected damage in Afar and Somali regions for assets in USD (Graphs a) and b) below) and for
people (vulnerable population and other) (Graphs c¢) and d) below). The first bar (today) in yellow
represensannual expected damage today. The secondmlght oranggeconomic development)
represents the increase of the expected annual damage over the3igxtars due to economic

10



development (for persons, it represesthe population growth):! The light red bar represents the
additional annual expected damage due to climate change in Ethiopia. Lastatker red bar
represents the total aggregated expected annual damage in 2050, when economic goywth (
population growth) and climate changeeaconsidered.

wSadzZ Ga FNBE LINBaSydSR F2NJFft aOSylFNAR2a &SLI NI S
Defining 2020 as today in alignment with discussions with stakeholders.

Afar: For theAfarregion, the total expected damage for assets of USI 8020) is expected to

rise by 381% due to economic growth and of 138% due to climate change (it extreme
climate scenario). A total of USD 217m (USD 220m for extreme climate change scenario) are
simulated for the time horizon 2050. The increas@nnual expected damage in 2050 represents

a raise of more than 520% in Afar, doeboth, economic growth (assets will be more valuable) and
climate change (hazard will be more frequent and more intense). This large increase is mostly
reflected by a stsng economic growth prediction. In addition, drought events are expected to
worsen in the coming decades. Regarding the population, more than 53 000 people are expected
to be affected by drought annually in 2020. Despite a relatively low population giowvie area,

an increase of 266% is expected in the future. More intensive climate, in return is expected to affect
more persons with an increase of 61% for a moderate climate and 98% fenmextlimate. Taking
economic growth and climate change into asng atotal of 226 000 (245 000 for extreme climate)

are expected to be affected anniyain 2050, i.e. an increase of 327% and 364% compared to 2020.

Somali For theSomalregion, the total expected damage for assets of USD 123m (2020) is expected
to riseby 326% due to economic growth and of 213% due to climate change (Bdthi#bextreme
climate scenario). A total of USD 788m (USD 946m for extreme climate change scenario) are
simulated for the time horizon 2050. The increase in annual expected damage in 2050 represents
a raise of more than 540% in Somali, dadoth, economic growh (assets will be more valuable)

and climate change (hazard will be more frequent and more intense). Regarding people, more than
159 000 people are expected to be affected by drought annually in 2020. Despite a relatively low
population growth in the aregbased on the analysis the number of people expected to be affected
will increase by248% in the future. More intensive climate, in return is expected to affect more
persons with an increase of 58% for a moderate climate and 93% for extreme clifiakiay
economic growth and climate change into accoartgtal of 647 000 (702 000 for extreme climate)

are expected to be affected anniyain 2050, i.e. an increase of 306% and 341% compared to 2020.

11 For Afar annual population growth rates of 3.02% in 2018 to 1.76% in 2030 and 1.35% in 2050, and a declining discount rate of
6.2% in 2018, 4.00% in 2030 and 2.22% in 2050 is begugned. For Somali annual population growth rates of 2.63% in 2008 to
1.96% in 2030 and 1.40% in 2050, and a declining discount rate of 4.8% in 2018, 4.03% in 2030 and 2.23% in 2050 is being
assumedsSince little local information was available on econogriowth a national estimate of 5.82% annually had to be
assumed. These growth rates lead to a constant increase in the value of existing assets as well as the continuous atofimulatio
further assets. In the case of natural resources it is too assunsdhb relative value increases with the GDP.

For further details on the socieconomic scenario please s# previous report: Waldschmidt, F, Rojas, A, Behre, E, Daou, D,
Sebesvari, Z, Kreft, S, Souvignet, M. (2@&3e Data RepogEthiopiag Drought RiskReport 02. Bonn. UNBHS.

11



AFAR

a) Mild Climate Change (RCP4.5) b) strong Climate Change (RCP8.5)
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Figure3: Annual expected daage (AED) in Afar for Assets (Graphs a) and b) in USD) and people affected
(Graphs c) and d) in people).
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SOMALI

a) Mild Climate Change (RCP4.5) b) Strong Climate Change (RCP8.5)
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Figured: Annual expected damage (AED) in Somali for Assets (a,b in USD) and people affected (c,d in
people).
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3.1 Measures Costing

The adaptation measures were selected based on a comprehensive literature review and a
consultation process with key experts and government representatives. In total 37 adaptation
measures were initially identified (8fNNBER G2 Fa | af2y3 tAadéo | yR
G a K2 NI aftrangphrénd anhd pasficipative selection process, including several stakeholder
assignments and conducting a Mu@riteria Analysis.Thirteen measuresper region were

introduced to CLIMADAand later three per regionwere highlightedasoptimal by the modelling

platform:

1 The top three cosefficientmeasures for Afar region:
a. Improved forage storage
b. Management of protected areas
c. Establishment of communal seeds bank

9 The topthree costefficientmeasures for Somali are:
a. Establishment of communal seeds bank
b. Wetland Restauration
c. Establishment of fodder tree and grass nurseries

Thesesixmeasuresvere further assessed during the pfeasibility phase of the ECA study

14



Table3: Overview List dbroughtAdaptation Measures fdEthiopia

AFAR REGION

Total Cost in US@br 31years, incl. construction 4

Measure :
maintenance)

Wetland restoration and rehabilitation JlNe; 834 750
Intercropping of treesvith crops NDS 546 530
(Agroforestry)

Replanting of indigenous anq improve NS 628 400
fodder trees and grass species

Mar)agement of protected NDS 907 986
environmental areas

Establlsh[nent of fodder tree and gras Hybrid 3007 000
nursery sites

Subsurface Dams in Riverbeds Hybrid 502 871
Riverbank restoration Grey 1176 622
Improvement of water storage systemel(sV 188 475

Improved forage storage & treatment JN€i(=Y 874 880
Establishment of communal seed banile]f:)% 1938 000

Establl_shme_nt &R_ehabl_lltatlon of small €Y 12 724 998
& medium sized irrigation systems

Livestock Index Insurance Risk Transfer 5 000 per 500 of each livestock

Crop Index Insurance Risk Transfer 42 000 per 5x5km raster /i

TOTAL

12wpNBeQ YSI&adNBa NBFSNI (i2 GSOKy2ft23A01t | yR-balafFok pafirfolskdy 3 2 2¢ dzi A 2y
a2ftdziA2ya FyR YF1S d&as$ 27 Ydf GALX S 2 SodtPdcOsbmatioddENERaRdGRey pes SO2a8a i S
27 YSIadNBE® WLyadNI yOSQ az2fdaia2ys O20SNI NBaARddt NA&l1&Z 6KAOK N

15



Total Cost in US@or 31years, incl. construction &

Wetland restoration and rehabilitatiorf\[s}S} 834 750
Intercropping of trees with crops NDS 546 530
(Agroforestry)

Replanting of indigenous a_nd improvERs 628 400
fodder trees andjrass species

Mar_lagement of protected NDS 907 986
environmental areas

Establlshment of fodder tree and grag Hybrid 3007 000
nursery sites

Subsurface Dams in Riverbeds Hybrid 502 871
Improvement ofvater storage systemgei% 188 475

Improved forage storage & treatmentjl€i:)% 874 880
Establishment of communal seed bargeiz\y 1938 000

Establishment & Rehabilitation of

Measure

smalt & medium sized irrigation Siis7 12 724 998
systems

Livestock Indefsurance Risk Transfer 5 000 per 500 of each livestock
Crop Index Insurance Risk Transfer 42 000 per 5x5km raster /i

TOTAL

Total Cost in USD (for gdars, incl. construction & maintenang
AFAR Region 23330512

SOMALI Region 23330512

TOTAL 46 661 024

In this study, costs, maintenance cqosied parameterizationvere calculatedn close cooperation
with local and international experts to achieve a reduced uncertainty related to measures.
Neverthelessuncertainties remaiwhentime-consuming modeling and engineering toale not
applied and hencethe exactcostestimation of measures introducedton CLIMADAemains a
challenge The analysis thus rendersoderate confidence concerning the costs mkasures
presented in this reportbut can be updated and reassedsbased on actually selected £C
measures to be implemente

3.2 CostBenefit Analysis

Next, the existing relationshifbetween costs (investmenand maintenance) and net averted
damage of aigen measure ianalyzedAs stated before the ECA framework estimates the benefit
of adaptation measures based on thagt averted damage.

Anadaptation cost curve plothe benefit/cost ratio {f- axis) against aggregated averted damages
(X- axis) for ach measurend hence illustrates averted damages per invested. U8B valuene

16



(1) represents the threshold for the benefit/cost ratior in other words, vales above it areost
efficientwhile values below it ae not On theY-axis, the larger eneasureis, the largerthe damage
averted by it therefore the larger the benefit or the mitigation or adaptation impact of a measure.
Hence, with this figure, each measure can be analyzed in termianéagemitigation/ adaptation
efficiencyand costeffedivenessand compared with one another.

Figure5 andFigure6 display impacts of measures applied to assets in Afar and Séigalie7 and
Figure8 display respectively for Afar and Somali impadtsieasures applied to persons as in 2050
under a moderate climate scenarid.

DNB& YSI adzZNB&S5NBd2OK NHBEA& @INdzZNI @F2 ypék (NI @ X2 INNEBS Y 3
efficientin terms of averted damage, but show a good cost/benefit ratio for each invested dollar.

In Figure6, for Somali, all measures atestefficient, and account altogether to more thanSD1

000m of averted damage, if combined without overlapping effect and without insurance. These
measures, although being casfficient (i.e. having a benefit/cost ratio greater than have a low

adapation/ mitigation impact(in terms of averted damage as measurey the width of the

respective baren the xaxis of the figur 6 A 1 K G KS y2iGl06fS SEOSLIiAzYy 27F
FYR GNBKFIOATAGIGAZY 2F ANNRII (A B Ye candideie§ivie & b SOE
O2YO0AYlFIUiA2Y 6AGK 20KSNA Ay 2NRSN) (i2 NMBdd€dK O2Yo0A:
GNBS IyR 3INl}aa ydZNESNE aridSato

Figure7 andFigure8 present the impact of measures @eoplein Afar and in Somali respectively.

All measures, including insurance dreneficia] and account altogether to a redtien of more

than 110 000 affected persons per invested 1 000 USD. It is noteworthy that the ranking of different
measures is not necessarily different from the one observed previously for assets. It means that
measures selected for assets have the potth protect population at risk too.

Although similar, the results of the separate cbsinefit analyses are not the same in the two
NBIA2yad 2KAES GKS alryYS lFaadzyLliaAzya lFoz2dzi 02aid z
respective portfolio of asse as well as the agrecological zones differ. For instance, the share of

AKNXzo flFyR Aa YdzOK fFNABSN) Ay {2YFLtA GKFYy Al A
composition differ.

Y

In the same line, th benefit/cost ratios are relatively high in both regions. This is mainly due to the
strong economic and population growth in the regions, which makes investments made today very
efficientwhen damages are increasing in the future. In addition, the reffsttivemeasures in the

two regions are relatively cheaper than the others. In other studies and regions EbA measures are
generally more costfficientthan traditional measures.

13 Asiin all cases the total climate risk significantly surpasses the potentially avertedemorgorotected people it cannot be marked
on the Xaxis but is written into the respective figure in red.
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Afar RCP4.5 AEV with index insurance
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Figure5: Adaptationcost curve for assetdamage for drought in USD for a moderate climate sden@&@CP4.5), AFAR



! T T T T T T T T
=
- ‘o
c E 3
Lo
@ N
ES
T o
— o
M —
o2
T
(=
B o
o
o
{0'5|) sdoig aoueinsul xapul
o
B o
(=
o
g
d
£
g
u...m.. (=
3
M {0'9]) YDOJSaAI BOUBINSUI XSpUI
5
W
(=]
— {£'0g) uoneiojsal yuegqiaaly S
(e71e) sweyshs uonebiuy
{(z'¥c) swe)shAs abeio)s isjem Jo usLusaoidul
(z°9¢) saa1) Joppo4
{g"Lt) abeun)s abeloy paacidLy .
 {gay) (Ayssiojoiby) Buiddoioisiy| g
(96¥) sease S
{/°/G) silomnissay-0iop
(9'85) seys Aissinu sseib pue aai) Joppoj) Jo JuaLlysIge)sy
(G°19) uonej|Igeyal pUE LOHEIO)SEI PUBHOAN
(0'b68) Syueq pass |eunwwod JO JusWySIqe)s]
: 1 1 1 1 1 1 1 | -
o o =1 o o o o o o = =
o D 5] M- ) el =5 & 3 =

(asn/asn) ones 1sopueUsg

NPV averted damage over 31 years (USD mio)

Figure6: Adaptationcost curve for assets' damage for drought in USD for a moderate climate scenario (RCP4.5), SOMALI
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Afar CC Moderate 2050
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Figure7: Adaptationcost curve for affected persons by drought for a moderate climate scenario (RCP4.5), AFAR
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Somali CC Moderate 2050
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Figure8: Adaptationcost curve for affected persons by drought for a moderate climate scegRie4.5), SOMALI
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3.3 Spatial Distribution of &nefits

The figures below showcase exemplary the spatial distribution of fitleren a given asseesulting

from the respective measure as indicated. Due to limitations in the hazard resolution the highlighted
areas of benefit are only indicative and not to be understood as exact locations. The benefits are
presented as the annual averted damages averaged over the here relevant period of 31 yEgrse In

9, for instance, the benefits of the establishment of communal seedbanks, one of the most cost
efficientin both regions as identified above, on cattle in both regions is being displ&jgadel0
displays the benefits of the mobeneficialmeasure in the Afar region, Improved Forage Storage, for
cattle (left) andshoats (ight). A final example is shown KFigurell with the measure of Wetland
Restauration and Rehabilitation foattle (left), shoats (ight), and vulnerable people (bottonm) the

Somali region. Even though Wetland Restauration agidaRilitation is only the '6 most beneficial
measure with regard to vulnerable people in Somali this example showcases the additional benefits a
measure can have although it may have been implemented targeting e.qg. livestock rather than people.
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Establishment of communal A 2 i Establishment of communal
seeds bank
seeds bank
<5784 USD
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Figue 9: Benefits of 'Establishment of Communal Seed Banks' on cattle in Afar (left) and Somali (right)
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FigurelO: Benefits of 'Improved Forage Storage' in Afar on catf§) @ndshoats (ight)

Figurell: Benefits of 'Wetland Restauration' in Somali on cattle (top left), shoats (top right), and vulnerable

people (bottom).
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