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EXECUTI VE SUMMARY

This Damage and Loss Assessment (DaLA) docun

essenti al i nfrasytaarcNewZe20@2nlitn gp rtchwei denso a c o
guanti fication of the physical destruwsgtion
serving as foundational evidence for recover

backbone of economi cb egirBogwtahhea nwars, ocTiiagr awe | h
significant devel opment al progregisonadateavesa
58 %, the road network density had expanded
sectors wer e keecyo ndormivce rgsr ooMt hs.o cTihoe war, whi ct

reversed these decades notfe dp rdoegsrtersusc,t iionnf |aincdt i

in a state of heightened vulnerability.

The objective of this assessment i sinbuasdes
damages and | osses sustainédebgsITegsmgnds Ccaov
sectWatser , Sanitation & Hygiene (WASH), Tr an
Medi a, &el €Cocrmusi ng on public infrastructure
was primarily from November 2020 to August :
2023. Geographically, i t coveerxecd usdiiexn glef s tTe rgmnr
Zonaend ot her peripheral areas were inaccessi
was conducted wunder a full bl ockade, wi t h s
communilceaadiomg to incomplete baséefiorabdataecd
|l mddi seoor ity Iriersttreidc tfiioenlssif ewe rli d d ectaita rosn, i ar

reporting isrecspeci flikesub.Degptientheasd se@naltl

assessment provides a robust and representat

This assessment empl oyed the globally recog
framework developed b¥ECLAE. Wihlked mBahkdahdgW
process of data collectiomethadi dappiromach amwe
combining structured surveys, field inspect
administrative records. Collectedaadt aaundat
The analysi s -sftaalgleowerdocaestourval i dati on, gua
interpretation. The prevailing price method

di srupted services).
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The data was <cololffeateggd ommad maadr dreger al gove

media outl et s. Specifically, the assessment
feder al of fices, 4 media outlets (including
munici pal 48f tiowens waamred wutilities.

The staggering f iWaatnecri,al S acnoisttata corndis& nlidyhgeir ¢ n
Muni ciSpealvictcye,sgdled i a, ,dal@désceocnt or s i s quantifi
bil,wiai®D 2.03 billion in physical damage an
The destruction was not incidental but inten
( ENDF) , DEfiensea fr carn&dmb afemgDFo)n,aldeindoi ¢ e ®d as t hi

perpetrators of this widespread and systemat

WASHEndured the highest physical damage at (

million. The tar@etrnguphlgverysi@whsofdewi ed

to cl e,ananwhatoper ati onal sapel yfsdhemevatleas b
from 7%.Tthoe 7als¥s ess ment i ndicates that t he 1
approxivuadt @l2yY nand),If lail | s wi t hi n ,gihgn infeydii ugn trhaa
systems will require extensive repair or pa
contrast, assets identified under the high a

for tamas#tSdd 29 7 ( @di7,B)rieofnl ect i ng severemdegstruct

reconstruction or tot al repl acement .

Transpgaffer ed-mosa secwoemrdke physical damage at
massive | osses of USDoB8&B.ddsmi l¢t¢iioon dher o
mobility, accessTlhel asyesameanticommews embBat mo
fall umdgh dlaenage wtcaheanr yes tUiSida t4e84 . 221 ure | o
accountZiOnogh ftohre t ot al damageer fhihisghsdadma g ew
valued at H©EFpPprodoklimaiemprke&eidt it h gl cosvseersa.l |

Municipali Apny &8seseiscs@ment of municipality ser
187.42 million and an ecoppormincarlidsys fafo muUSial
services and nliaosshtc troeg Vv e ntuhees | ass seexstsednasmibvg € e v v a
damagad ued at EPPr bk2 MmalxBayoengohi gevdela snafg e

and an daJ&B&dDi t4i8o na2lD |dbldgns s ivfeireyd haisgh Tdemaege i gu
underscore the severe |iIimpact on eabentsalra

required for restoration and recovery.
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Ener@oycumented USD 68 million in direct dama
482 million, as the destructidempeanfdetnhlenaen e vg
t henergy,tiectasrsess ment I ndi cates severe des
approxiu@dt &I18y (m@ Blciadregonviezgd hagtt anUR@d8ti on
mi | I(i181%y | assihfiigehd dashaget her, these figures r
of ther epottabtkadisagéi ghl i ghting the extensive

transmissi on, and distribution infrastructur

Medi a, Tel ecom,s amnactldCrT: suPt 683né&@ mitbiah dh
financi al | oss of USD 262.60 million, ref
communi cat iSommill iafadlyiesdsnent reveal sUSMa%8 dam
mi | Fiadh uvnedreyr htihgeh d,a magaoge dttdrlg8efbyt thte t ot al d

recorded in this subsector. This over whel mi
critical communication infrastructure, sever
service deliwer.y across the regi

The destruction was not | imited to i nfrastr.
media and a devastating human | oss, with 82
The combined, systematic destructeloyn codl Itahpesse
the foundati onal pillars of modern |ife in T
documents a profound human toll. The coll aps

famine, denied medicalofcatrlkeei randli grirtiy pardd mb

is more than a record of | os s; it I's the f
Recovery, Accountability, and Justice. The d
effectivelpatfh tRehabRI itation, and Reconstr.
basis for reparations c¢claims and is critical
are held accountabl e. Rebuil di ngt an g;r aiyt iiss n

restoring justice, dignity, and the right to

XV



PART GENERAL OVERVI EW



Chapterl NTRODUCTI ON

1. 1Background

Il nfrastructure i s gtrhoewtbha c kshoocn ea | 0o fd eevced nrogpnmecn t |
being. When damsd ugp,t edlsédegbrwaakdown of I nfras:i
effects on heat rée,colviredgketslBoddygy agngeEBhI WpT a,
t hat begwembenr 2020 inflicted unprecedented
water and sanitation, transport, muni ci pa
communi cati ognr vteecshmoggl odgeycades of progress ani
st aft eneoi ghtened vulnerability.

Beforethe outbreakof the war on Tigray, significant progress had been made in developing

the essential infrastructursector of Tigray, including the water, sanitation, and hygiene

(WASH), transportmunicipal servicesenery, andmediag telecom andICT. However, the

outbreak of war severely disrupted these achievements, leading to widespread destrustion
devastation has not only hindered the movement of people and goods but also delayed
reconstruction efforts artbnstrained the recovery of other vital sectors such as energy, water,

and communication.

1. 20bjectives

1.2.1. Gene@mjlecti ve

Thebj ectitviei s asasesesqaeartt iifsy,t oarad dd éedemgeretd t h
damages and | ossesi ndustsd ir uandauriey y B idA\nSaly st r an
muni ci pal serviTed saomeGTe,r g/np d untealn tae,vried & oacbel e

justice and accountability.

1.22. SpecObfjieccti ve

The damage and | oss assessment of the infras
T To assess and quantdifgr dayhei mpfhryas tcrad c tdarme g
1T To estimate the economic | osses due to s
del ays, and governance coll apse.

T To i demtirfpetttrhteeg me sand dlaemaegle of t he

T To prriloypoe document t he damag® asaendl rl eocsxswess
reconst r u@atnido m,c cjowsnttiada | ity
T To nditchaet eeoonomi ¢ i mpacts assoaifatasdrwictk

sectors.



1. 3Scopred Limitation of the Assessment

1.3.1. Scopfe t he Assessment

This assessment of Tigrayds infrastrarmrdure
institutional boundari es. It examines the W
Me d,iTal eawldCT sector s, foechei Tggoayalaaer umda
(TIA) and excluding the Wester aWehddreg nandeinn ¢

and Eastern Zones due to security constraint
A. Temporal Scope

The assessment evaluates damagese,a naiptdhwisdsaeast ¢

ti melines:

T WASH, Energy,Teardol&€dldaamages are assessed
2022, while | osses are considered through

war and siege.

T Transport and MuPhiycsiapla |l d aSreargveisc essnd ser vi C
analyzed from November 2020 to November
estimated through 2023.

B. Geographical Scope

This damage and | oss assessment report only
| nt Addiminni strati on. Because of accessibility
whol e Western Tigray and portions of the Nor./
the assessment is |Iimited to Ihesefpactitheéa

in other parts of Tigray.
C.lnstitutional Scope
The assessment primarily targets public infr

T WASHTi gray Bureau of Water and Energy,;
Enterprise; Tigray Water Worksa8dudegkeDe¢ ®i
watuetri.l i ty

T TranspBurteau of Transport; Ti gray Road
Admi ni sAdrqudiastaof f cte; Tigray Road Construct

T MunicipalBuwregau cefs Urban Devel opment and

Devel opment and AamdM@8dt capabnolAfenesy

3



T EnerBtyhi opi an EIl ectri cctProwe rUtanld tBEyt,hiionpcilal
Hydroelectric Plant and Ashegoda Wi nd Far

T Med,Tel ezwlhCDW | nt erFnMatMeokrned Il,e 104. 4 (radic
Masvedi a Agency,; Tigray Cdminewriocena tNioon hB Rre
Gazeotya hWgr ay Di gi tal Agency.

132. Limitation of the Assessment

The assessment was conducted under exceptior
resources, a full bl ockade, security risks,
These corditteidonsataffcoll ecti on, coverage, an

assessment f acleidmisteavteiroanls speci fi c
| nsti tauntdi odnaatla gaps

The analysis primarily focused on public sec

transport companies andl mprad diuhiteeil oo | ol wonwei dn gm ei dni

wer ei moltiurdreids Estthu doyp:PaMée BPelyl e branchWyi Bt hoapi

Et hi opian Post al Setrtvii cpei, anRaB o ovad c gk ajinégge t C
a

branch, aNat iEDeffadérgeiecaen Const r uMunioni galt eg@rmrvisa

were | imited waSdd4s,dewarsf ocused mainly on do
providing incomplete infor mat ilromo nopblaesteer i gat i
data of .RHuUs,seictt ors i mportant to consider t

using theheebBalAsRoepgort

1. 4Struomtfurtene Report

This report is structured in two parts: Par
background of Tigrayods infrastructure sector
t he as saensdsdtettneti | ed met hodol ogy empl oyed. Par
analysis and discussions organized by the fi
( WASH) , documenting damage and | osses to pu
irti @a ; Transport assessing i mpact s on roa
machi nery aMudniwetlpiadligas; Ser vi c esnicipalvolfites,at i ng
ongoing const r agmEy housingpdevelgpmentt aad administration agency

Energy, guantifying the destruction of gene
Medi a, Tel ecom, and | CT, detailing the disn
broadcasting facilities.



Chapt erMRTHODOLOGY

2.1l ntroduction

The assessogestand dasmsaes in Tigrayods infrast
t he Damage and Loss Assessment (DalLA) frame\
and the United Nations Economic Commi-ssi on
ECLAQ)hipgs ovides a structured and comparable
economic consequencedMocogfeotltieepsdgrataadphegpsaft

and institutional di mensions, ensuri®g metho

2. 2DatSaouracne@&o ! | ecti on

22.1. DatSour ces
Both primary and secondary data sources were

enhance the <credibility -voefritfhe atatserssmhentma
coll ected by o©hebueepestiuseé ngecst andardi zed
Commi ssion of l nquiry on the Tigray Genocid
field s-srveysnspections, and expert consul t e
administratowe neadorads ructure databases, an
The integration of these diverse sources ens
and strengthened the overall reliability and

222 Data Col Iteotdisbasor e

The assessment -memphloady edt raat mmglyt it hat i ntegr a
gualitative approaches to ensure accuracy an
o collect guantitative daatead ovnal tulee otf y pdeasma
inspections provided direct verific#étaised thr
v

eviddmceaddi ti on, key i nformant i nterviews
community members off er etdhequcaaluisteast i aared | N Yt
damage. This i1 ntegrated approach enhanced t
overall assessment.

2. 3Data Valuation Met hods
Thprevailing was ces enctthica dia geds et hwa d sotsidmat e

cosn derinffl atmdrerersd r ate.

9 Damage vebtubmabaead the cost towaresdaowmrdki tdiecs!

using | ocal mar ket references for constru

5



T Loss Vv alourptairee@r pba@asel i nR 0RQuttpawapmog20d 8 me s
(202023), gquantifying the economic value

A 33% correction f atthald23vada tag pfl o re di atrfol tadtd) our
producti dhl | mesaet ary e dtoi matSe s dvea trlieacsodravoef rt the
Et hi opiads official exchange rate (1 USD = 5

2. 4DatCd eaandglAnsai s

After data collection, al |l datasets wunder we
ensur e accoownrsacsyt emncdy. Outl i ers were removed,
through triangulation with multiple data so
stages: validation throogédchsmiguantriaati vat iao
verified physical damages into monetary valu
interpretati-econhomiacssesmpactosiand recovery ptr
and comparative analyses wem@amaapplmpadtitso iadd
across sectors. Finally, stakehol der consul
interpretations, and ensure the robustness o

2. 50per atbedmal t Measuaathent s
A.Defini tCloamssanfd cation of Damage

Damadggenotes the direct and measurabl e destr.L
monetary val ue. It represents the cost of r
assets to their orogi woér odE®Gam@,t &D@WEW3 ) condi

Theevoefl dawagecl assified into four standard
destruction): Mi nor repai ib5ah%)e: i Pmpratcitasl. |Moesd:s
moderate reconstruceh%pn. Mddj gh damagae¢®&89sit e
Very high(d@m®p: Cotnoptlaelt ed eosrt rnuecatri on requi rit

Theypes ofobdaemaga i ncl uded,coDdlaitlearadtta adygagte
andrming



B.Definition and Categories of Loss

Losrsepreseamtdi rebhe exzotdmitdhei mar arising fro
infrastructure operation and ser viieremdefl fi vcetr
including | oss of income, reduced -pCLLAQ,ct i Vi
2014) .

Losses werzedcaneégot hree major types:

1.Di sruption of prodeduicend awcdessr vioceog de

infrastructure services.

2.Governance and iidetetiuoi @amiadtn | ofssiesstitut

admi ni sbontli wmati on.

3.l ncreased vhueingehrtaebnield tryi sk exposure due t

infrastructure.
C.Perpetrators
Entities identified as responsible for the damage or disruption to infrastructure and resources.

ENDF1 Ethiopian National Defnse Forces

EFP1 Ethiopian Federal Police

EDFi Eritrean Defense Forces

Amhara, Afar and Somalid Regional forces or affiliated groups

Banditsi Non-state armed actors or criminal groups

= =2 =4 A4 A -2

Others Any other actors not classified above

2. 6 Assummptnidomadt hiConsi der ati on

26.1. Assumptions and Considerations

T The prewar period (20182020) accurately represents baseline economic and
infrastructure conditions.

1 Prevailing price reflect realistic market values and account for inflationary
adjustments.

1 Security constraints and inaccessibility of certain areas may have resulted
underestimation of damages.

1 Collected data are assumed to be representative and werevalidag®l across

multiple sources to minimize bias.



262. Et hi cal Considerations

This assessment was conducted in strict adherence to ethical standards appropriate for post
war research. All participants provided informed consent, and the confidentiality of sensitive
information was carefully safeguarded. Throughout the study, data collection and reporting

were guided by principles of neutrality, transparency, and respect for human dignity.

Beyond documenting destruction, this report serves a deeper purpose: it is a tool for justice,
accountability, and recovery. Each piece of evidence contributes to a clearer understanding of
the impact of war antherecovery process. The ethical approatthis study underscores the

responsibility to treat the experiences of affected communities with seriousness and care,

translating research into meaningful action.
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Chapt eWA S3H

3. 1Summary

The <conhtiesntr eopfortt f ocuses on the Tigray War'

sani taantdi ohny gi ene ( WASH)T hsiesc taoss @ snsf meanstt rasicmsu rt
extent of the Damages and Losses to Tigrayos
suggests that determining the degree of dama
rehabilitatingn,anmde ddres tpruwcstuiia of justice an
excludes portions of the Northwestern zone,
entire Western zone feasskBulretms aofd icme ski
include any damage that occurred after Augus
The Damage and Loss Assessment met hodol ogy
evaluate the war's i1 mpact on the Tigray WAS
effects. Alduwmlotugthoidcdondudti fdithorough and pr
on the WASH sector, the Water and Energy Bur
in the assessment of the four main el ements:
gvernance araki dgcipgioxcresses, di sruption of a
damage to infrastructure and physical assets

The war on Tigray has | eft Tigray's WASH s

affecting mill iddamg afegliiomead areds eil mpanent . Ov ¢
water supply systems, which included spring
damage. Li kewi se, 75% (nearl y 3uWrObanofa rwaatse rt

depended on opri praat osryiszteednspumps al so suffere

beneficiaries | ack access to clean drinking
sector. The war also impacted irrigation sy
irrigameen bsechg damaged. This affects the
beneficiaries by resulting in the | o0oss of i

physdarmdtgtehe deacsthaosed significant monetary v

apepxi matlz1.yl Ui I I i on. On the other hand, t he
financi al | osses on t he WA/STHO sneicltloiro n nb eTti vge eal
2023. Thus, rapid recovery of acessentbaWAE
stabilizing the health of popul ations and u
nor mal exi stence.

10



3.2Background

Il n general, Tigray, Ethiopia, has the | owest
to ot Searha$iamb HMR 20RIBg devastating war that
2020 has caused damage to té&er watere ohbnitagt

has made the situation worse. Accordingly, o
health and eventually helping communities r ¢
assessment i's thaecgesskt oewanbderat ialomdf excfd n iotuast
di seases are closely linked to mortality r af

access to proper sanitation serviTlkiss aWAISH he
sect or ahadmalgcess assessment (DaLA) report gu

WASH infrastructure and services, and i dent.i

3. 3Pr-War Cont ext

Toaccomplish the objectives ouTrldmsfdo rimma ttihoen
(GTP) for a safe water supply as well as bet
of Tigray was building sevebafbhwat wafrosrGpeéey
i nstRingdl) e

o N T

Fi g8k e Expansi on Qyst\Watheat sSau ppdw
SourTAMRB 22 0 2

Il n an effort to meet the increasing demand
appropriate sanitation facilities, the Tigr a
stakehol ders constructed water sOQp.p!l Nu nsecrhoeurs

11



water facilities of various sizes as a major

the people's demand for these fundamental an

As a result of the prewar efforitns Plhas &d (&GTP
the coverage of rur al and urban water suppli
an average (regional coverage) of 58%-(TWRB,

t hsepot schemes for rurall@rkaser swi phracapixed

withitkn lomlet er radi us. I n urban areas, howeyv
was set at 40 I/ c/d for populations under or
20, 000 and 50, OpPOOp u l6adt ilo/ncs/ db eftoveen 50, 000 ar
popul ations between 100,000 and one million.
water schemes, it was feasible to create the
Il n t haer ppreeri od, the WASH sector had a functi c
various | evels: a regional Water Resource Bu
a team -méechhactesp Water UtilitieseO@gyiackefsi c sV

e
Kebele watWAISHErpémwmtrs,each wat egcasluep pd ye rsacthieon
n

mai ntenance enterprises (private service pro
el ectromechanical and sparpeplpeerrtss, Aanda prreisv
partners were taking part in capacity buil di
other initiatives that enhanced the region's

infrastructure armdkvsareMiyc a ainma gTeidgrraawe twhed segr oy

success recorded due to the war on Tigray by

3. 4Damagred Loss Assessment

34.1. Dama\gel ue
The Feder al Government ofgrEayhiiomi Mowerrdbart s2 G
to considerable damage and devastation of 1

systems, including water schemes, treat ment
facilities, chhdcd awaefebegEestctoyrea or damag e
schemes wer e saenvdereeguyi pdnaemmatgewdas | oot ed.

According to the findings of the damage asse¢
rur al water ,whiipph yi smclhiedneeshandampd mpgeirmdisal |
damadadt3tlpgand t he percentage of rural water s
rose from 7% to 71%.

12



Ta b3tleDa matgee Rur al Water Supply Schemes

Numbe Number of damaged

S.21Zone Tyspceheomfe A;:te: Ha nddu g shal Spri
we l Tot

schenp well ( (SW)(SP
1 South HDW / SW 1731 424 364 454 124
2 South HDW / SW 2090 651 579 222 145
3 Easter HDW / SW/ 4492 1415 150¢ 215 313
4 CentraHDW / SW 6283 2025 187: 163 406
5 North HDW / SW 3627 757 212" 135 301
Tot al 18, 2: 5272 645. 118 129

Source,20CRTG

Similarly, about 75% (nearly 300) of water s

systems in -urban aneédasedhssalhabd@eeCoinesnecgeude nt | y

about 3.6 million people were still without

Tab3l2e DamageMot ori zed/ Urban Water Schemes

Zone Type of Tot al saclsem Pamaged
Schemdss

North Wes Deep we 51 45

Centr al Deep we 76 6 8

Eastern Deep we 75 6 2

Sout h Eas Deep we 34 30

Sout h Deep we 120 65

Mekel l e Deep we 37 23

Tot al 393 293

Source,20CRTG

As depiTab®2galiln zonal administrations are aff

with the highest numbers of wells {WwWEesnhteral :

zones) suffered high instances of damage t

has tghr eatest damage to both rural and urban

the damage to the rur al and urban schemes, r

wer e damagenardiwrgirmmg .t he

13
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3.4. Physical Damage to irrigation water sch
Il n a similar manner, irrigation schemes hayv

Tigray's

i r rtiug et.i ofrh ei mwfarra shtarsu ch a d

nfrastructur e,

resul
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ng

t hat
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Tab33e Damagerrigation Water Schemes

Type of schemgati on Number of damag
Dam 4 4
Deep well 8 2
Shal |l ow welahahdt padcdipw 117
Spring 4 8
Ha ndduwge | | 5
Di vision 188
Pond 1260
Check dam 477
Check dam diversion 71
Smal | pumps 732
Traditional di versi on 162
Watregser voir 95
Tot al 3281

Source,20CRTG

3.4. 10v2e.rall physical damage of the WASH sec
The findings of the damage and | oss assessme
sector iAsaexesobitvheehf t hetwacture and assets

sustained si ¢&nmnigddFeiagdts).adamage (

Fi g8&3 e DaniaBguertaee &uppl yBOf fdceagyg
SourCdersg 22
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The damage to the water suppuinydeofnfiinees diher W
structur e, which negatively impacts the sus-

and service delivery.

.

——

FigB4aPamaged/ Burned Spare Parts
Source,20CR2TG

The supply chain for spare parts in water

damage to these components exacerbates the i
unl ess they are replaced or maintained in a
On the other hand, damage to keaemd pwampsoni nli]
|l eads to water scarcity,clievsateasedandr v glhed
waterborne di seases, excessi vetliyomdalfleye tr exgp on

for fetching water.
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Fi g8&% e Damhgred Pakpr aln Ar ea
Source,20CRTG

The infrastructure and assets of the WASH sce¢
billion, are significantly damaged by the wa
of destroyed physical asseitfahBdamage t her dtaimiag
is broken dowrFibgwGcecomponent i n

Tab34de Damaoget ary Effect by Category

WASH categories Damage value
Water supply 724.
Il rrigation 278.
Ve himdchiared yspare p: 37.
Building and office 51.
Sanitati onSerndi cHeysgi € 2.
Looted WASH materi al 10.
Tot al 1,10

Source: CITG (2022)
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When cormpommemdnent damage i s taken into accoc

has the highest damage value, foll owed by
respe ¢rtiigwad)ley

Damage value (USD)

m Water supply | Irrigation
m Vehicles Machineries and spare pamtBuilding and office equipment

W Sanitation and Hygiene service  m Looted WASH materials and cash

Fig&6.e DanMage@e Proportion by Component
Source,20CRTG

A. Ty md Daamddeec hani sm

As i | | ulsitgtaftaenBli g &8 ient enti onal destruction wa
of damagen IWAISIH csteed o0 assets during the war
UsSbD 597.74 million across 25 items. I n addit
million, covering 11 items, remained unspec
extmsive nature of the destruction. The r ema
was attributed to | ooting.

Overall, the pattern of damage reveals that the destruction of WASH infrastructure was
deliberate, widespread, and systematically executdd tve clear intent to dismantle the

sector. The attacks specifically targeted critical infrastructure components essential for service
delivery, demonstrating that the destruction was not collateral but intentionally planned and

purposefully carried outtincapacitate the WASH system across Tigray.

18



WASH Sector Damage Type Analysis
Metric [ll Damage Amount (Million USD) [l Count

11 incidents
Other
Million 335.7 USD

15 incidents

Looting
Millien 170 USD

25 incidents

Intentional damage
Million 597.7 USD
0 200 400 600 800

Value

Figure 3-7: Typeof Damage fothe Damage Registered tme WASH Sector

Source,20QRTG

Figure 3-8: Damaged WateSupply Reservoir
Source,2021 TG

B.Levoefl Damage

As shown inFigure3-9 the WASH sector components experienced varying levels of damage,

ranging from medium to complete destruction. The majority of the damage, valued at

19



approximately USD 420 million, falls withithe medium range, indicating that these systems

require extensive repair or partial replacement to restore functionality.

WASH Sector Damage Level Analysis
Metric [ll Damage Value (Million USD) [l Count

8 incidents
No Data — 382.6 Million USD

L 1 incidents
4.8 Million USD
. 10 incidents
Medium 419.4 Million USD
. 6 incidents
High 142.8 Million USD
. 26 incidents
Very high 153.8 Million USD
0 100 200 300 400 500

Value

Figure 3-9: Levelof Damageonthe WASHSector
Source,20CRTG

A substantial portion of the damage remains unspecified due to incomplete documentation and

the widespread nature of the destruction, which limited the ability to conduct full assessments.

Meanwhile, assets classified under high and very high levels of @éaiogether accounted for

an estimated USD 297 million, representing 32 items. This pattern underscores the severe

impact of the war on the WASH sector, with extensive impairment across key infrastructure
componentsAs shown inFigure 3-10, all WASH components and assets sustained damage,

affecting everything from the overall scheme to the distribution and electrotechnical aspects.

20



Figure 3-10: Damageof VariousWASHSector Equipment

a) destruction othewater supply reservoir and ifsipelinesb) generator as an alternative energy sourcetfor
water supply system c) vehicle d) Electrical consygdtem of the water supply schen®surce CITG, 2022

C.Perpetrators

The collected data indicate that the Ethiopian National Defense Force (ENDF), the Eritrean
Defense Force (EDF), the Amhara Forces, and special police units from other Ethiopian
regional states were among the allied forces that caused extensive damage to infrastructure
across Tigray. These forces collectively targeted key installations, including water supply
systems, sanitation facilities, and office complexes, resulting ineseNguption of essential

public services.

Among them, the ENDF, EDF, and Amhara Forces were repeatedly identified as the principal
actors responsible for the destruction and dismantling of WASH infrastructure. Their actions
not only led to the physical dege of infrastructure but also paralyzed institutional capacity

and service delivery mechanisms.
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342. Wa+# ndulceeeds of Tigray WASH Sector

The water and sanitation infrastructures ar
i nvari abl y daenvda sstaantietsatwatnersy st ems, creating
Damage to infrastructure, disruptions in ser
common consequences. Damage and |l osses <can
chall engescdommunity in the affected area or
severely disrupted Tigray's Water, Sanitatio
of |l osses that can be categorized -teatm dir
consequences. Examples of direct |l osses inc
technaodadamagi ng water sources, treatment i
effects include, but are notkbimdtedupbd] owsa
materi al supply chains, and inttermsedn sieqmaeam
include malnutrition, an increase in waterbo

work and productivity opportunities.

The Twgrawas inflicted substanti al financi a
exceeding USD 770 million between 2021 and 2
million) came from production and revenue | c
reduced service delivery. Additionally, the r
USD 259 million in governance | osses, which

and system repairs. I n addititardf,y tamed wart i ge
|l i ke waterborne infections, which resulted i
3.4. 2Prloduction and services | oss

The delivery of goods ,and skBrsicesresl bBcghadt:
productiom fthewsect i . Production fl ow chang

t he-dnesmst erditnadther pmesntf or mance of each subs

i ssues are also valued: Decline i n sepgerateison
are brought back to normal | evels, due to th
partial supply of services while assets are

of demand from consumerss.( dunec rteoa sues e no fo paelrtaet
means of water suppl vy, the temporary operat
temporargtemeree operation of wundamaged syst
effect, over USD M 9pBr ord ul c tiioonn, asntde nrmeevde nfureo |
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infrastructure and reduced service delivery.

production of goods Tamb85eservices i s presente

Ta b35e LVWaslsafe sPr o dfu c GaamdVas SSer vi ce Del i very

Product Product Product
Sub Sectors Loss 2I Loss 2 Loss 2! Tot al | o:
(USD) (USD) (USD)

Tigray Water
Desjagord Super 3,392 7,046 9,371 19, 81
Enterprise

Tigray Water

Comstruction 14, 41 29,94 39,82 84,19
Eﬁ;egﬂe‘g?w‘“ 62,76 130,35 173,37 366,50
Water Utilit: 4,241 8,808 11,71, 24,76

Tot 84,82 176,16 234,29 495,27
Source,20CRTG
3.4. 2Gov.ernandee i-matdbinng | oss
Foll owing the war, the ability of the WASH s
|l omgrm recovery is highly affected. Governar
sector and invol vemakniomapc gshsaens ,j ubsutt daelcsi os itome
the sector, its effectiveness, transparency
ci vil servants of the WASH sector of Tigray
erupted on Nowoéember wdaode, the management an
services that support |l ife and I ivelihoods
WASH sector include: disruption of administr
and remgulddamage to documentation and baselini
social disruption of community social struct
The | osses related to governance ®d3$t arhat | VBANS
(human resources, materials, vehicle/buildin
awareness, | DP and host cioarmrutnri & d te/sp e r cmasmte n
resources. Governance | osses DbDor ovest &JiISDn@5
functionality, i ncluding system repairs, st

effect of the war on the governanTaeb3feg st em o
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Tab3be Govelrmsasncteo Restore Functionality
Governance Los:¢ Total UED S s
WASH Sub Sectors Mi LT
202 202 202 b1 lion)
Tigwayer Works,, asd , ., 5 ¢ 5. 1 10.
Supervision Enterp
Tigramter — Works 5.7 16. 21, 44
Enterprise
BuredMatieds owrn&Eesr g 25. 71. 95. 191.
Watltri l ity of Mekel 6« 4t 6 ¢ 12.
Tot al 33.8 96 . 128. 259,
Source,20CRTG
3.4. Ri3s.ksvuanmder ability | osses
A key el ement of the assessment of effects o
risks to the affected population, particul
conditions i f the neomrssamyg. mMPasaresyamet ngat
measures are identified to avoid another di s
and sanitation practices, threats to WASH f a

sources iaand spporteecandt of di sease resul

t

ing from

The war required measures to identify and mi
|l osses of roughly USD 16 million. iThisebeereak
areas, including infrastructure repair, staf
successful WASH sector recovery in Tigray. TI|
WASH sector emanated hTaohd7d he war are indica
Tab37e Vafl uRansdk sVul na&tr WAiSIBety or
Ri sk(Mbobkkion US
Tot al UIS&
Sub Sectors . .

2021 2022 2023 million)
Tigray Wat_er_Work 0. 1 0. - 0. - 0 ¢
and Supervision e
Tigray _Water Wo r k 0 ¢ 0 ¢ 1 s o -
Enterprise
Bureau of Water a £ ¢ p 11
Water Utility of 0.1 z 0. : 0. ¢
Tot al 3.48 5.36 7.13 15.97

Source: 2CI TG 202
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343. TothAmage and Loss Effect

Il n conclusion, the destruction and damage of
hygiene resources have severely impeded acce
Tigray. The total i mpact of tihmawad an amer o

USD 1. 9(Tab38klimnaddiBtuiroena,u tohfe Wat er Resources
bi ggest damage tsthaotthem seompars som WASH.

Ta b38eS e c-b @ sSudmmafr yTot aohth BMAS&etc ¢t Mirl | i on USD)

Sub Sector Nan Damage Loss Tot al Share -
damage

Wat er Work_s,_S 11 . 30. 41

and Supervisio 1 %

Water Works Co 22, 130. 153,

Enterprise 2 %

Bur efauwat er aRre« 1.03 570 . 1.60

Energy 9479

Wat er ot Mekeyl 33. 38. 71. 3 %

Tot al 1,10 770. 1,87 100

SourCderLo 2 2

3.5l mpact

The Tigray war has severely impacted the Wa

resulting in extensive damage to essenti al

sanitation facilities, and increased health

revenue, t he water supply for businesses, g

i mpacted. Consequently, theerpusbclaircciitsy- canrdr eon

related issues. As a result, the current <co

inability to provide customers with reliabl

parti al compl i ancealwittyh stthaen daaa fdest f oandrag nki

war has had the foll owing primary i mpacts on

Service delivery disruption:

The war caused significant damage to water s
pumpi ngs,stpaitpeolni nes, treat ment pl ant s, dams,
water supply schemes (hand pump, shallow wel
and the propmpertatoinomdl nwant er supply schemes
de to the severity of the sector's damage. F

water supply syoremsl omhatmodmwme i gieple are not w
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of the 32,333 assessed irrigati ome wamceunts cf
irrigation has decreased by roughly 18,000
i mpacted water and sanitation services, affe
cl ean water and sanitataonesael wieolkasttehda sdwahneaegn
WASH infrastructure. A humanitarian crisis h

concerns about public health and increased t

l ncreased health risks:

The | ack of adegaatend®WASBSHCciI | ities hraesl actoendt r i
il Il nesses, particularly among children. As
indicates, a decrease in services from WASH
dsease among children during the war on Tigr
|l ncrease Water Pollution:

The war on Tigray significantly increased we
supply infrastructures | ike wells andcespel.
|l i ke ponds and open water. This contaminati o
mal ari a, diarrhea, and skin infections (Akez
Economic: | mpact s

Damage to water and sanitati onalitnhf rbaustt raul cstou rc
economic activities, l i veli hoods, overall (
specifically undermined food security by des

i mpacting food producti on.

Thus, dwer t® itmpact, the current state of w

provide consumers with stable and affordabl

compliance with the quality and safetfyorof dr
human consumption. The financi al i mpact on t
the water systems, of fwacre ss,t aathed properties t

3.6Concl asdoRecommendati on

361. Concl usi on
The war on Tigray has ncdaudseenda gae groe atth ed eVdA S He

perpetembbirshed drinking water and irrigatio

26



sector offices, al | of which had a major i m
irrigation waterars hlae@mas sdwgmii g ctame i mpact o
affectedbasrerd gfactoidonproducti on. Many peopl e i1
waterborne diseases due to the | ack of acces
waer. Water supply for businesses, gover nmen
water sales revenue has dropped dramatically
it owi | be very costly to remdrotriee st -htecs stal esir
condition. The estimated tot al damage and | o

sector in the assess®dBaddaonof Tigray are U

As a result, the current <condihteiion i mfabwdtidry
customers with reliable and reasonably price
the safety and quality standards for drinkin
Much wor k remai nsurhlef oroee iitthse palded ti @m , r eti ven

damage and the fact that-wargtawnsemaiomali st a

The water supply systems in Tigray were sevVv.
Feder al govel mnmaentd wamdi@igtragalt hat erupted in
The percevwtpegatafonmdn rur al water supply sche
and approximately 12,912 (71%) of t he 18, 22
shall ow welnlg, daveél ®pment) that were eval uat e
occurred in 293 (approxi matepaogr t7é&do) urodan haen c

urban water supply schemes that were assesse

Similarly, the irrigattioorn hcaosmpsonfefnetr eodf stihgen i\
|l oss as a result of the war. About 10%, or 3
were assessed, have been damaged00O0dr hhee cdteacrr eesa

40,972 hectrar®6 wahoéesadasdoiveri gation benefici

ThwearTiogray has had a detrimental i mpact on t
sector, leading to significant damage to ess
water and e®ani badyi hacielised -theladttend rd srkasg e Tth
infrastructure has disrupted the provision o
reduced by approximately 18,000 hectaass; th
| ed t o an i Acerleaatseed iin IVWAeSSHs es, especially am

including chemical contamination from damag
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overfl ow, and increased dependreenacsee db.n Aidhdietgiuc
the devastation of WASH infrastructure has

activity, general development, and food secu

362. Recommendati on
For t he region t o recover from the edestr ucd
infrastructure must be strengthened and reb

practices need to be encouraged. For a reco\
and rehabilitation, as wel | aareapaoccit gl bubPt
buil ding and repairing WASH facilities in <c
promote appropriate waste management, safe s
campaigns to increasespudsi cPrnwardedemesystodmby
of WASH interventions and make sure the mos
cooperation between | ocal communities, NGOs,

we-cbordinated ared d&fifniadileggnt itespomxecommendec
found at the national, regional, and interna

to justice and support the rights of victi ms
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Chapt erTRANSPORT

4. 1Summary

Before the outbreak of thear onTigray in November 2020, the transport sector in the Tigray
region was playing a vital role in fostering economic development. The transport sector showed

visible achievements in both infrastructure development and service delivery.

However, the devastating war hadn unpr edi ctabl e and severe
development trajectory. The entire transport system was shut down, with widespread damage
to infrastructure and significant losses in service capacity, primarily due to the siege imposed

on the region.

In response, th&Commission of Inquiry on Tigray Genocide (CIT,G)as conducted an
assessment of the damages and losses in the transport sector. This effort aimed to inform
recovery and reconstructiprjustice and accountabilifyand serve as a record for

documentation purposes

Data collection and analysis adhered to international standards. Field data was gathered by
experts from the CITG and relevant offices, while the analysis was centralized at the

commission level.

The findings revealedtatal damagefdJSD 610.73 milliorand dossof USD858.443 million

in the transport sector froldovember 2020 to November 2022uantitatively the Eritrean
Defense Force (EDF)as responsible foB7.1%6 of the damaged infrastructure items.
However, in terms oflamagevalue the combined actions of t#eNDF, EDF, and Amhara

forcesaccounted fo86.76% of the total recorded value.

As a result of these damages and losses, the transport sector in the region was rendered
nonfunctional. This led to: severely redueedd accessibility, disruption of road maintenance
activities, abandonment of ongoing road projects, suspension of transport services, increased
travel time, and a rise in public transportation coBte summarized damage and loss of the

subsectors arengsented below ifigure4-1.
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m Damage m Loss

11.17

TRANSPORT TRA ERA TRCE

Fig&e Summari zed Damagectamrds LdOfM$T rpaemns pBod i)
Source,20CRTG
4. 2Background

The war on Tigray has inflicted significant
This disruption substantially impacted the |
wel | aavsaitlhaebi | ity and management-sedt e@rsss,e ndiirae

affecting the echoenionngy oafn dt hseo crieagli owe.l |

A damage and Loss Assessment (DaLA) was cond
i mpact on ttrleensipeo®giton'ndg rastructures and serv
of fices directly related to the transport se
of Transport, the Ethiopian Road Administra
Construction Enterprise (TRCE). Ot her offic
Et hi dpi anion Tigray bryandMekelt he Raultway ¢ Wel
Et hi opian post al of fice Mekeltte BHhaecWwasade

absence of data, and some of them weThi :not &
may ultimately undermine the total damage an
This damage and | oss assesaesgiems$ bepout!| foirng
prwear condition, followed by a quantitative :;
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by

t he war. I't further describes the i mpact ¢

Based on thesertfipde sigrst s they regncl usi ons an
4. 3Pr-¥War Context

Transport infrastructure and services underp
any country. When the transport network 1is

i ndceint, the consequences can be widespread, I
increasing the cost of goods; preventing peo
car e; del aying the restoratirogny osfu pkpeyy ;s eacntdo
reconstruction. Damages may be sustained toc
vehicles, |l eading to economic | osses for own
as wel | as | osses tonsotihrert rseercs parst whiemk sb rlees
reduced economic activities. Such damages a
foll owdelwa stthaet Tingr anvar on

Il n the Tigray regi on, it i s known dehatf r o.
transportation. According to the dak@22p] Il ec
the total | ength of roads in Tigray has incr
of thi s, 2220.75 km are asphaver mmants, aamd n-
km are gravel roads (i nWdmuaetdom gTad4 §&a. 70 aldm a
Uni ver sal Roads Access Programs. Consequent |
from 16.6 to over 118. hbz2fiomel wWad0d , s&l0km3 km
139.14 km of gravel, and 561.5 km of URRAP
budget year.

The Ethiopian Roads Authority (ERA), througt
constructiontiaond @afdmaepbatlbt hi ghways. The d
management directorates are responsible for
projects totaling 796.4 km were wunder way, !
schedul &€d for 202

I n the year 2019, TRCE, a government al con
construction projects with an average progre
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progress in 2011 to 2019, suppoor&dfbyce220fc

manpower (skilled professionals and unskill e

The transport service sector of the region i
the transactions of goods and the smovoet h mo
bureaus reinforce the infrastructure demand:¢
exclusively the responsibility of the Transp
progress with an estimatedobd, thd0sdndvivehilct
centers, and 133 garages. As milrleisaun tmoder 2 0
t rmapdet bhygnsport wusers, covering 231 million
whi ch wer e r eqursetaeurbesd i aeFiegttdh v eBaowvaod k i s dep
i Fi g42 e

36°0'0"E 37°00"E 38°00"E 39°00"E 40°0'0"E
1 1 1 1 1

Tigray Road network N

15°0'0"N-| W @ ¥ L

14°0'0"N-

13°0'0" N

Tigray Road_Network Type

Asphalt

Gravel

12°0'0"N{ [ Tigray Zonal Boundary B

Y Zonal City o] 50 100 200 Kilometers
L ! 1 | 1 1 1 |

Fig&2e Tigray Road NetworKk

Source,20CRTG

Gener aiwhy, phe road density ( meas uprleadn naesd rtooa
increase from 116.68 km to 200km. The access
(time) to all seadofBeloutolmasgwatshe& . ®BI5ark mvds
addition, it was planneidonso bhywc&®%.se the goo
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4. 4Damagred Loss Adsdsamepbrt Sector

44.1. Wa+ ndulemagel ue
The war on Tigray caused significant damage
critical for eceéedrmrdmigc darhd ss adaimalgtewaa bnpuarca ean

services.

Roads (asphalt, gravel, and earthen), a vita
from the weight of tanks and heavy military
shelling during theawsaraddrbot!| gi dgsmagébese
siege that prevented fuel supplies (the econ
to the collapse of the transport sector. Pub
and tkaée VvVICT infrastructure supporting trans
|l ooted. Some representative dam&EFgega4xr e t he tr

Fi g&3PamaReegi st ered on Transport Sector

(a) aspmathiomertkhe road pSraonreec,t bo)f BMeokkeelnl ebr i dg
of Tigray fromshlexmdti a& atld yMeGaealjlad gac d @&YdmA lBtirod e
Semema asphalSourrocaed pQloljG c20)2 2.
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To assess the damage, the condition of each

corresponding unit price was applied to calc
the extent of damage that ocdamagegd.t YVrdsa, | &
l evel, guanti ty, and amounts for each asset
T a bdtle

Tabdle Damage Amount wint hTrRanmPipd tULSPeelt o r

I'tem Nam Low Medi ur Hi gh Very h Total A
Buil ding it 0.04 0.000 0.014
Road infras 2.87 12.23 484.1 92. 7€ 592. 0¢
(Asphalt, G
roads, k m)

Vehicles an 0.198 12.0¢ 12.29

Constructio

El ectronics 0.97 0.97
Of fice Furn 2.01 2.01
Consumabl es 3.38 3.38

Tot al 2.87 12. 43 484. 2 111. 2 610. 7¢

Source: Cl TG, 2022

The total damage is predominantly categori z
(equivalent to 484.22 million USD), foll owec
Uusb), while the remaining 2.51% i s wiutrleisn 1t h
are further classified into corresponding in
hi ghest damage, with damages amounting to 48

Aut hority (TRA), which incurred 115.54 mil

The recorded damages in all types of road s
under construction at the time of the war. I
extended tocrcosgdgiirm@al stwadtetruréds culineftudi nd 0d
breakdown of the damages Fagltdes the offices
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Institution Damage Analysis
Total Damage: USD 610.72 Million

USD 481.52 Million
ERA (78.8%)

USD 115.54 Million
TRA (18.9%)

USD 11.17 Million

TRCE || (1 304

Transport (5{25})2.49 Million

0 200 400 600
Damage Value (Million USD)

Fi g&4 e DarhimgenEacihnst i t utTrans$mttolme
Source: CI TG, 2022

A. Ty ped Daaadec hani sm

During thiegmway, othnhe damage type and damage
transpdmptr edeoamt mmrantdeyl irkkbepo&rtteeadt maen. The road
traversed by vacrairoruysi nlga rvgeeh,i cweeaspoannd ot nks,

designed to accommodat e.

According to the Ethiopian maxi mum axl e | oad
public roads are designed to accommodate a r
However, during the nwartiomsTiwgerray ,hbs itghne faicctaunatl

were traversed not only by vehicles with axl

by tanks and armored tracked military vehicl
These heaawy vmihliictt es moved across all types
gravel, causing extensive damage regardl ess
Further more, shelling damage was recorded on
al eat egor idzeeldi lerddetrerct i on, as it was mostly
war. The other type of damage, which i s most
el ectronic equypmedamapgse. | ©béei agerraanlslp odrat masgee
i's expressed i n aFifgd@giuehe faamomantt loefl odna marg e
592.39million (112 in number) I n deliberate
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amounts USD 18. 35miFlrloimpmre h@2@ratsprercd mbveer,) .bot |
damage, deli berate edeaesttregotriiere darad |i odteintg ,or

Deliberate Destruction: Fewer Items (112) but Massive Cost (592.39M USD)
Looting: More Items (207) but Minimal Cost (18.35M USD)

Metric Il Damage Amount (Million USD) [l Quantity

Looting
18.4M

Delibarate Destruction
592.4M

200 400 600
Value

o

Fi g&4% e Damage Type and Damage Amount
Source: ClI TG, 2022
B.Levoefl Damage

The extent of damage to the tr:anlsopw,r tmesdei cutno,r
and vewythighrange described in the methodol
the transport sector with Fhe#4Gamage value i

Damage Level Distribution
Total Damage: 610.73 Million USD

. 484,22
vy Q7
veaun @ 5

2.87
Low . 0.47%

0 200 400
Damage Value (Million USD)

Fi g&6 e Damagki dterviehu t hen Jercatnosrpor t
Source: Cl TG, 2022
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As per t Rieg wWamoas t i mf the items damaged are

amounting to USD 484.22 million, with 79%,

Uusb 111.21 million and representing 18% of t
damage i s deRiigiteedSbbeh orwoads ser W r &sbavn & a l

and zonal capitals, where more advamcedh®oci
di sruption or coll apse of such roads has a
popul ati ons Woerseiddawng &andbsuhrounding rur al 3
access to referral hospit ael deflarveeas ecsg mmu mir te
significantly declined, thereby contributing

Fig&tdi ghly damaged Aksum Semema Gravel Road
Source,20QI1I TG

The damage to road infrastructure in the tr
experienced the highest damage, with 98% of
high and very high damage, incdedi cgnbothbhct

amount i n@7756omi UED oGr av el roads were also hea

! Damage estimates for asphalt roads are based on the replacement cost approach (prevailing cost),
considering the damage levels as described in the methodology section.
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sustaining high to ve48§mhl bhod%amBBRRBRAPtwhti a&lhi rs

as critical Il i nks b aNow eaeanst, ainf alc ecdommu rintsii & ¢
with 100% of the network affected wivk88 hi gh
million. The cumul ative effect of these dama
essenti al servicest atainan iacgteas e tFi guwW@cspto t

il lustrates representative examples of damag

Fi g&8 e Sampl e Damaged Roads oneGravel and Asyg
Source,20CRTG

C.PerpetReagiogtsered in Transport Sector
Dur i nwaonheTi gr ay, various actors had signifi
Tigray. Foremost among them were the Ethiopi

Force (a foreignAemhédobhaewhdboweerg, prothi nent o

Il n addition, reports indicate that other re
These include the Ethiopian Feder al Pol i ce,
Or omi a.

Theroportional i nvol vement, the quantity and
war who participated in trd&rng@8ret damage ar e

2 URRAP roads are under the Universal Rural Road Access Program, designed to connect rural communities to
essential services; their high damage levels significantly impacted social and economic access. These roads
were constructed for accessibility purposaithough they were highly damaged when traversed by tanks and
armored military heavy vehicles. The delay fottisne maintenance was also another contributing factor for

the damage.
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EDF: 278 items damaged but only 12.62 Million USD cost
All Forces: 8 items damaged but 590.93 Million USD cost

Metric Il Damage Amount (Million USD) [l Damage Quantity

ENDF and EDF

2.9M

29
4.3M

278
EDF
12.6M

All (ENDF, EDF and Amhara Forces)

ENDF

590.9M

0 200 400 600
VALUE

Fi g&9 e DaRage Peampe@trat or s
Source: Cl TG, 2022

As il | usitg49tabdovienn the EDF is responsible fo
t er msowntaccount i ntgy pfeosvh i2c7/t8 rigpernkeehtdot 87 . d & %a
it ems. However, in terms of monetary val ue,
the ENDF, EDF, and Amhara forces, amounts to

despieppe esemBt iintgepeilhyy s tihnadi ctahtee sEDF pr i mar i |y
|l ooting of equipment that was easily transp

damage to the transport sector resulted fron

One specific exampl eegandi |l Aust r a%(e geifceal Ityo
Fi g&Y®which connects the region with the cen
vital corridor for freight transport, was de
ENDF ¢ anlkhds s i ncident reinforceds. 4 .hitea nceolnyc etph :
such bridges were not desi gnfedt anok swiatnhds toatnhde |
weapcoanr r yi ng vehicles. The resulting damage

other essential food supplies Iinto the regio

3The bridge is part of a key transport corridor linking Tigray withtcahEthiopia, facilitating the movement of
goods and services prior to the war

4Eye witness from the surrounding community. who is no
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Fi g4X@ar jBali @ggmra@gAl amat a ,Moi MeRoad )from Amhar

(A bridge that was repeatedly | oaded by manSouracnek:s an
CIl TG, 2022

As deded above in Section 3.3.1, the damage
construction at the time of the war. The i mjy
the road structures themsel ves danoa gaedj,a chewntt
farmland and properties. Fi el diSagnFensamevmt, s

AbiideimelhadabagunaiRaamad RAGdwa projects reveal e

effects. These included damage teufSaembaonds c
economic activities in J{oduvalydi(nRRGW)I, o caantde dd iwsir
access to essential services, particularly h

A case study iSammenbewdMekeadd eciolnlststurcdt ex tph
of the problem. This project, spanning appro
heavily damaged dur iBed otrlee taar wam , Titdireayr oj e
by the Defense Consmhecatt Mekelheéeerphieseegoon
Wor e bavns of Dengol at, Samre, and Finarwa in

5 Disruptions in access to healthcare were reported at nearby climidseferral hospitals, reflecting the

broader social impact of damaged transport infrastructure.

6 The project experienced both direct structural damage to the road and collateral impacts on adjacent lands
due to military activities
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at the northern end of Mekell e, near t he La

city, affeoptriopgrneeisde miciadled on both sides o

According to national road construction dir
receive compensation. However, data coll ecte

Many have r epeonrstaetdi otnh ahta sc cempt her not been pr

el der from Kebele 05 of Mekelle, whose prope
il was | iving with my <c¢children in a moc
erupted. The road wawsi tehxipre ctiende tnoo nbteh sc.o n
the war started, construction activitie
unresol ved. We are now restricted from
children, who used to |ive wit.h Dwmee, thoav
inflation, they are facing severe econon

Simil ar experiences were reWorddcdlaby Rops oha
within the ROW were not compensated ioonn tatme,
the time of valwuation are now unable to reco

who received no compensation remain uncertai

making i mprovements or adjuetomepged sospeamsi
project, l asting more than two year s, has | ¢
heal th <chal Hengress,ocanmd lionnsgg ability. A repre

bel ofvi g4nl le

Fig&X® Sample Unsettled ROW cases0gn Mekel l e
Source: CI TG 2022
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When comsdt ructi on was interrupted due to the
were | eft exposed without any preventive or

This posed serious safety hazardbil, palemsiadu lea
per sammds t hpeolpdRepygrted cases from Mekell e K
indicate that two el derly residents coll apse
sections and sustainedpfiitactthreessetveri hegi rofk

responsi ble party was held accountabl e.

Fig&4Y2 Sample Unarranged drainage structures
Source: CI TG, 2022

As can be Fhg4ili@dthlerien were many damaged and

construction materi al s, whid$. in turn affect

Fig4Y® Damaged Construction Machbamrg amd Ma
AdBemema Road Projects.
Source: CITG, 2022
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The i mpact damagdeexwanded beyond the road
affecting farmlands -clooncsattreudc ta loonn gc osrervi edroarls . ur
the war, drainage structures have remained
fl ogdiamgd erosion of nearby arable | ands.

A notable case was dbSceumeenmat erdo aadl ocnogn stthreu cA biio

Mr. Hagaosfarmer residing adjacent to the ali
runoff from the unfinished drainage worKks. I
relied on its cereal production nd wastlumi d

nder boul ders and aggregates washed down fr
f food. As a result

u
o] , they were | eft unabl
hi ghlighting the profound sbeiahfaadt eaogohome
sample image i §idé&pbsected below in

Figure 4-14: SampleDamaged Arable Land Due to Uncontrolled Drainage
Source: CITG, 2022

"Hi s nameawged for this reporting purpose.
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4. 5Wa+#i ndulceeeds of the Transport Sector

The war and siege in Tigray causedr asmimeanstu
Economic activity ground to a halt as all/ S
Shutting down entirely. This resul t-ed@actionr .mu

Di sasters and wars of tens di ar upetver af r ansatyrsy,
interruption of production and access to goo

deci-mdakinng processes, and the creation of in

This report f ocusiesn oaand hac deossss tod gaooddsucand

all transport sector offices. The report's s
di srupted governance and increased risks.

The war on Tigray inflictedtbeavwawctoseaesngn
8584mi |l Il i on. When the |l oss in disruption of p
goods and services is considered, the Ethiop
of the Il oss, accountirngO0OfonnfUSDhe53dt&1L rmiolslsi
significant i mpact on the region's major ro

construction Enterprise al O9mi s ufifoenr dd6Submdt a

indicating thet rdgmagal tgovernment al contr a
trajectory. I n contrast, | osses to Tigray Tr
Road Authority (27.93 million USD) were comp

the ttoepalciabdpy. ovides details on | owlsi Iteypes

Figa4rdeptbes!|l oss share among institutions

Tabd2e Esti mated Loss Mifl IluiB@Enh Transport Sector

Loss

Loss category Tot a
2021 2022 202:¢
Loss due to a decline | 6.5 39.(C 16. ¢ 61. ¢
Revenue Loss due to dec 3.0 4.3 4. 3 11
Loss due to operating c
0.8
access to goods and ser
Loss dude stroupttheon of pr 38 319 425 783
the budget
I nduction Training 0. ¢ 0. (
Il dentifying possible ri 0.0 0.0 0.0 0.3
Distributing basic good 0.0 0.0
Coordinatifmgr tlhepreparade 0.0 0.0
Organi zing forums again 0.0 0.0
Tot al 49.1 363. 445 8 584
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The | osfswerstcHaarses i f i ed i nto corresponding i n
contributes the greatest share with 69.76% (
with 16.08% (USD188086 mhhl ebPin¢4IdPeli@w.ed i n

Institutional Loss Distribution
Total Loss: USD 858.4 Million

Fig&4Y® Loss Share Across Subsectors of the T
Source: CITG 2022

4. 61 mpact

Damage ttroantstpeor t s-@icmmems ihamsalmuilmpacts extend
infras8@ Baomeumwmé. these I mpacts are demonstrat
projects that were under construction during

I n warti me, al | road types in -dagraiyngevehi.:
whi ch damagededodds fand ewédén alpse in some ca:
of Uses |l ed to the full transport service sh
on these roads hindered the mobility of peop

8 Beyond structural damage, impacts include disruption of services, reduced mobility, economic losses, and
social consequences for communities dependent on transport networks.

9 Case studies, such as the Mekeflamré Finarwa and AdwaRama Road projects, illustrate the compounded
effects of halted construction and unprotected rigfvay areas.
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commutny t o economic disruption. The damage w

also on the office facilities; el ectronic ec
and stationary facilities thafiwese mobilize
The i mpact of the war on the road and transp
proportion of gravel roads suffering heavy
88% after the war, while fullg2thesAsphratdtr ro
infrastructures, both active and wunder cons
experiencing major damage, 8% minor to sever

Further more, about 295. 37aiknm soufs ppelnadrende. d Tahsep
extended beyond roads,r alsat4e/d oaftf iocfe st haen d5 5b L
region, represenrtdlnagt e88b %d asmd g ee,r eadn dvaal | dr i v
were forced to el dseg.oraynRaddi tCiomrs,t ritbt i on
gover nment contractor that had been operat.i

empl oyees and 127 construction machines, whi

Foll owing thehwasepopni §egreaeyur nedppgaor tthce mpade
transport. Al bus stations were shut down,
and movement from origin to destihfae i one walsl
cosnequences observed in the transport secto

delivery, are summari zed bel ow, while acknow

46.1. | nf r as trreu cattuerde i mpact

Damage to transportationpaaoafrastaucommaenhay'
and soci al devel opment . I n Tigray, the physi
transportation @mdédtect edcwdss ckbeuhawar resul t
Some of the visibmentiimpraed sand at ecwmmneddoeacce
net wor k, di fficulty in delivering road maint
roadwork projects, closure of transport seryv
costs fanspobtiaosers.

The c¢closure of transport services can al so
waste materi al generation and contaminant di
from destroyed bridges a@andoskdeblred pacemehias
These physical damages and |l osses within the

For i nstance, damage to gravel roads has s
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i Il usti gt @ hien i ni ti al assessment of gravel r

which have now deteriorated to poor due to t

The war i nflicted hi grht adtaimbang ei nofnr aTsitgrruacyt' usr et,
roads. As per the collected dat a, mai nly on
classified as severe or above. This signific

were previ owsxlsy I mpaitmtraiurgehd rout i ne measures n

reconstruction.

Gravel Road Condition
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Figé&X® | mpact ormosdimwvebnRoad

Source: TRA, 2022

462. Service Disruption and Soci al | mpact

The wearr igplpsioed the transportation service sef¢

experienced a regressi onrianwnt rcamd pBo rrteaatpipoena r

towns, posing safety and health c¢onlceedr ntso tFh
di sruption of most public transport, with r¢
coll apse of the transport bureau further agg
robberies while forcedtto travel | ong di stan
The war's i mpact on Tigray's transportation
Di srupted market | inkages are a major consec
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a grim

infrequent trips duecbocerhackaod Suug

ed travel ti mes. This situation al st
ry closure of road projects has | ed t
frequencyhampeéerosdhidalli wearsy tesf aesls ent
nt due to poor road conditions. Liwv
tural opportunities, decline due to |
c athi coanr ea nsde chtecarlst may al so face chall el
eased transport costs make these jobs
children, el derly people, aepd theséeow
y | imitations caused by the damaged t
hreaten the financi al sustainability

picture of how setvejyesy Ther awars htar

infrastructure but albeing.s social and econo
Most of the access roads were |inked through
progr am. However, these roads watltecloemundeé s
di sconnected from essential social services
463. Experts' |l oss of the Transport sector

The transport sector not only suffered from
expeedemecofessional s. These were Kkilled whi
participatirredatedamaygt warti es. The total i mp
professionals acemmbssment edr ohut hdererhumami |
atr olchhet ydata revealed here is only to show h
|l osing these experienced professional s. Nat u
after intensive and contoinrsuawungd tirmaii nwviirdgiaby ct
organi zation was investing in such training

r e ouroc

g
profess
s
gov
har moni
i mpact

experts

i onals over a short period brought é
e devel opmes.t AlIfl tdfe timisd i eupierti se

ernment al contractor TRCE. As t he mai n C

zing machines and skilled | aborers,
and wil tdeweleap megntdell ayr d dred 04 adf off h e
in the tranfsipwerte sleycltiol g alkodsDviFeotulre i r

49



kilduwe to joint actions by the EDF and ENDF.

| oss

exiperi e@a sector

4. 7Concl asdoRecommendati on

471. Concl usi on

The war on Tigray has severely and adversely
extends beyond the destruction of physical
transelbated services and institutional capac
This damage and | oss assessmegtayoduapdpont |
Tigray Roadi ;AuayhoRodag Construction Enterpris
which i s froees pohnesiabdine ni stration of asphalt r
According to the data coll ected and analyzec
the transport sector sustlWaSeadl Oa. 7t3o tmaill Idioocnu r
recor doetdSD 83839 mil |l i on.

Among the institutions assessed, t he ERA A«
damage, accounting for 78.84% of the total r
destruction inflicted ounctturee.r egi ondés aspha
The war saw the involvement of mul tiple ar
infrastructuyrtehie EUbaFntwasatrn espoynsi bl e for 87.
while in termshefcdmmagedv abbDBaf&intodr 4 hree gEiNDr+
forces were responsible for 96.67% of the to
The fallout from this -tdetvalstahutodowresafl tele
with widespread consequences: Seve,, edompgledtue
di sruption of road mai ntiremrasmmase d rtdr gadvearls tpirlod di
transport cost s, and i mpeded access to essen
Tragically, these effecvtisduladds twerteh e nladbd ® d
hospitals in time. I n rur al areas, halted r
drainage infrastructur e, caused runof f soi |
These environimemum@mtled mparcitsuldt ur al activitie
food insecurity, a situation unprecedented i
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472. Recommendati on

The transport sector plays a critical rol e i
t hceommuni ty. Unfortunately, the sector suffe
services during the war on-whirgtaywy.] etd orre/st drh

recommendati ons are proposed:

l.lnfrastructure Rehabilitation
o Dama greidt icc al infrastructur e, such as ¢k
repaired and maintai nedwars rae averry tsyy
the safe and efficient operation of tr
2.Reconstruction Planning
o A comprehensinweplremosisduluctbe devel ope
under t he Abuil ding back bettero pri
commencing as soon as possible to rest
3.Community Support and Restoration
o A systematic a@amdshatwil adnoule apgppoead t o a

concerns of the affected communities,

and economic impacts of the war.
4 Accountability
o Al |l actors responsible for damages an:

heldoarct abl e for their actions to ensu
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l1Summary

fore the ovatrbroena kNbOfeOntblteenuni ci pal i ti es in
gi onal State had developed strong instit:
frastructur e -eecxomamsico m,r ogme ssaciHowever, tl
struction alc,y olssu dihreg muenv eli pmament , and con
cades of development gains. The war | ed toc
blic institutions, and administrative sys:

mhaoasses.

e Damage and Loss Assessment ¢ @&EDA)LEANn 412Ul
| 1 i ond ainte gtewittahl t he muni ci pal of fices secto
| | Rmaad .and gr eenwerrye itnhfer ansat srtu bayfufwveechtiecd ,e sf,o |
ui pment, furniture, and public buildings.
damages, while the Tigray Housing Develo
sthoeaseds am&DOnt0iL. 7@ tmo | le otho Ipadtmarrg.ly du

addition, damages to municipal of fices we
counted for USD 117.11 million (73.6%), |o
struction and | ooting fodrl al®D a3 . 4G maigle!l if @

Il 1i on (0. 7 %) .

e main perpetrators responsible for the di

ich caused USD 92.80 million (58.31%) in ¢
35 milliobF,(2@SR212).,5% hmi IEIl i on (alnED®3 %) ; ;
tions, USD 11.40 million (7.16%).

reover, t he assessment reveal s t hat destr

ctor amounted to USD 22.10 millyl icoanu s(e&80 .b2y4

ENDF and EDF through systematic and delibera

Si
S i
t h

mi

milarly, the Tigray Housing Devel opment an
gni fi-eaohadmimetigheat severely disrupcectidgmousi
e ENDF, EDF, and Amhara forces eac clUoSubn tOe d4 6f2
I 1'i on (64 %) ,p ewhpieltwee auenosrpsescpiofniseido|l e f or USD
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Similaft hdgucewd economic | osses totaled USD 5!
suffering the | argest shawvne @USDupgtboBS, mhal
and wunpaid salariesl.osGetse TONs42umti bhosepto

canceled <contracts and delayed projects, w
operati onal | osses.
The war inéxpehtemrdsrrs evepiet al | osses within mui

427 cases document ed demotnignijsuraifds, etncrotmpraes,s i

t raumaa.c tJaocionstunt ed for 50% of these incident:
ofethttacks. These actions represent seriou
demonstrating a deliberate effort to under mi
Overall, the watotaebukcbetdapesetad. medamicn ipatl r ¢
records wer e destroyed, service del i very h
destruction of roads, wutilities, and green i
systems. The combined effecosomifc pparsdlcyadi s
suffering have | eft Tigrayds municipalities

5. 2Background

Befohe outbreak of t he November 2020 war on

Regi onal St atreo ndge monnssttirtauttei do nsatl capacity and
ur bani zation and | ocal development.

Over the past two decades, the construction
of seoccoinoomi ¢ devel opment . nlatls eccoonntormyb uitn @wme a

4. 03% of GDP in 2009 to 19.29% in 2018, wit
4. 58%. This growth waalleain gelegtmeeltesd i my ilndnm
as transport, el ectrriingi,t yandt oiumdgssnt rimdnup a

Devel opment and Con¥truction Bureau, 2020) .

Il n Tigray, however, this growth trajectory v
hi ndered investment, del ayed dev eblaocpknheongt opfr

reconstruction needs. | t i nvol ved bot h i nt e

¥CTigray Urban Development and Construction
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struction, severely disrupting municipal s
gi on.

nicipal of fices experamincc,edamdibert ganii 2adt ihd
merous employees were killed, det ained, C
mul taneousl!l vy, key i nfirnacslturduicntgur & d mainndi s u alt
hicl es, machinery, of fice eqgwepmeretx,t enasi V
stroyed, damaged, burned, or | oot ed. The:
stitutional capacctpal halkrvngesssaadtisals pmt
ojects.

guantify these i mpact s, the Commission o
mage and Loss Assessment (DalLA) .-badahed akcastes
Supparctc ojungdtaibad,ity, and reparations effor
tent of wartime damager aasisébssvalsuey anmnadl y

e assessment categorized damages gionithog t hr

nstruction, and housing development. |t €
struction of physical i nfrastructur e, can
rvices. The DaLA report present s natoaompr
rpetrators of the damage and | osses I mpose
. 3Pr-War Context

13)he Tigray National Regi onal State had
mprising 89 emergingstoBypsthededa@ obhr géro
creased to 127, ponsicyt icng yof( Mekke | t e g iCo 1t g
nicipal of fi ces,i nadnidc aSt7i negmesrugbi sntga nttoovanls ur b
nual rate ofn Dexv% | (0oPpimemay atirdb a&Constructi on

der the current admini strative structur e,

ven zonal administrations, coll ectively €
kel |l-eibsi ssnbt rTahle Zooene contains the | argest 1
e Northwestern Zone (24) and the Eastern Z

stern Zone ¥astemd tZlbhemeSdBth The regional (

ar egalonpGiltyyand is dixidededsirnfiTogsayvyemr bab L

Co

nstruction Bureau, 2024).
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Before 2020, the Tigray Bureau of Construct.
maj or construction proijer,t spracp osal € hwe rree gma
approximately 1, 450 &0 nsltdeavweclt i @aac hp ryq a&rc,t swiat
esti maobdecod®SD 20Onumalllly.onThese figures high

critical rol e cafort hien caodrvsatnrcu entgt orre gsieo n a | dev ¢

5. 4Damagred BAesses®omemMunicipal Services

54.1. Da ma\geel ue

Munici pal infrastructure and fixed assets ac
severe damage during thel dangsjnuekbdchgsadimi
communication technology (I CT) equipment, f o
of ficial records. Many of these assets were

damage signi fi cogretrlayt iiom@adi rceadp atchey of muni c

ability to deliver essential administrative
The regional construction sectqoirnalawsdiar g or de
bridges, drainagengy dtuseurfsfjeragasdd meaojverr nset back:
| oot ed, burned, or abandoned due to war. Co
destroyed or stolen, causing the suspension

1 Tigray Bureau of Construction, Roads, ahgnsport (2@0); (unpublished document
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Fi gbhPamaged Office Equipment, Furniture, Ve
S o u rCd ef2x22

Figb2zPamaged Administrative Bui ldéd nRgaci IRetciog:
SourCder:G2202
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Il n general, t he war caused both direct and
Beyond the destruction of physical assets, t
emergency repairs and the rpenmpelnacement of | oo
TabstleEst i mated Damage of Municipal of fices, Hous |
ltem / Ite Tot al Ef f ¢ Share (%
(USD, Mil
Muni ci pal of fices
Building I®Bfrastructures:s 8.039 5. 1%
Consumabl e goods 3.712 2.3%
I CT / Electronic®aEg8ipr 5.579 3.5%
Oof ficial Record File 1.179 0. 7%
Of fice furniture and Fac 5.233 3.3%
Pl anning ahdstSuumeni sg 0.768 0. 5%
Roads and Greenery I nfreze 119. 459 75. 1%
Sport items 0.060 0 .4%
Vehicles and machinery 15.125 9. 5%
Subtot al 159. 154 100. 0%
Construction Sector
Ongoing Building Constr. 27.052 98. 2%
I CT Equi pment (Computer s 0.261 0. 9%
Of fice Furniture (Desks, 0.182 0. 7%
Vehicl es 0.047 0. 2%
Subtot al 27.542 100. 0%
Tigray Housing Development and Adm
Buil ding 0.158 21. 9%
I CT Equipment (Computer s 0.010 1. 4%
Of fice Furniturgetd.Desks, 0.002 0. 3%
Spare Part 0.291 40. 2%
Vehicl es 0.262 36. 2%
Subtot al 0.723 100. 0%
Gradot al 187.419
Source, 2021 TG
As shoWwabb%ilen t he tot al estimated damage acr
construction sectors amounts to UdSWDntli8nrg 4f2or

2The physical damage to administrative buildings primarily involved the destruction of structural components
such as walls, roofs, doors, windows, and internal fixtures.
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USD 159. 15 million, representdaga gadfiptr bixn ma kb

sector, roads and greenery infrastructure WwWEe
the municipal damage cost. ©Othes andnmbBrcban:
equi pment , of fice furniture, and building i
across various public asset types.

The construction sector experienced substan

predomi eanbl yedtiroyed buildings, which accou
damage. Mi nor | osses occurred in | CT equi pme
a small proportion of the sectoral total

The Tigray Housing DeauwelooprAgrihhcynd uAsd mii miedt t
0.72 million, primarily from vehicles and sp
|l osses in office furniture and I CT equi pment

wer e r el atfiewcetleyd Ibeys st hae war .

Beyond qudaanntaigtégalie veéestructi on of of fice equi
severely constrained the operational capacit
wor kfl owkseepiercgp,r dand thei plr opubli oo Hér wiscses .
bridges, drainage systems, and other infrast
servi cedsamagei h@eni ng and surveying instrumen
projects. Addi toonalfl yof ftihce a t e srtercuocrtdis and
governance, accountability, and continuity

chall enges.

The war al so generated significant economi

increasedecgenhsyforepairs, repl acement of dar
projects, which strained budgets amda maigmist ed
taoads and publ i c infrastructure highlight
reconstruction t o restore operati onal capa
Concurrently, the recovery of office equi pme
reestablish administrative effiosentTiygaay. st
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A.Type of Damage and Execution Mechanism

The war inflicted significant damage on muni
Munici pal of fices experienced both delibera
| ooti md heandlel i berate attacks. Of fice equiop
were heavily affected, severely |l imiting adn

The construction sdamagevstuhf enmngdi sgbptrantkical

the destruction and | ooting of material s

Many construction sites were abandoned, burn

The TiogursayngH Devel opment and Administration

|l ts properties, vehicles, and office equi pme

Tabs2eDi st ri buti on oDamMaugqe <ilpyal TySpwen vddiede UBSPNni mat ed

Damage TotEflf ect Share

Del i berate 117. 73. 1

Loot 37. 23.!

Del i beratel Yyod: 3. ¢ 2.2
Coll atere 1. 0.7

Grand 159. 100

Source,20QRTG

The analysis of municipal service damages in Tigray, as summariZedli@s-2, highlights

that the majority of the destruction resulted from deliberate actions rather than incidental or
collateral effects. The total estimated value of damages amounted to USD 15%d& mil
Among these, deliberate destruction accounted for USD 117.11 million, representing 73.6% of
the total damage value. Looting followed as the second most significant contributor, with an
estimated loss of USD 37.47 million, equivalent to 23.5% ofdha.tA smaller but notable
portion of the damag&SD 3.46 million (2.2%)stemmed from combined incidents involving

both deliberate destruction and looting. Meanwhile, collateral damage, which occurred as an
indirect consequence of weglated activitieswas estimated at USD 1.11 million, or 0.7% of

the total loss.

Overall, the data clearly indicate that intentional and targeted acts, particularly deliberate
destruction and looting, were the predominant drivers of municipal infrastructure and service
damage in Tigray. The overwhelming share of damage caused by deliberate actions

underscores the severity of intentional assaults on public assets, reflecting not only the physical
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devastation but also the deliberate undermining of essential municipal finciwh

community welbeing during thevar.

A concrete case 1illustrating thef\e bdamagvea
municipal office, primarily carried out by t
at various sTlhgeattodckahewevrag .syst emati c, t al
public institutions. Residenti al and commer
destroyed, and public infrastructure render €
dur i ntghitrhde round of the Vabiiwvi 2023l | yYepaara
residents highly vulnerable. This case wunde
destruction inflicted on urban areamssdi-mi ghagr
value asset damd@dgheamunssi phée he\gibad o fdfeiscern b
the situation as foll ows:

"During the war, our municipal of fice was co

carried out attacks, panti Etpaobedaat fdifferer
and public institutions were systematically
infrastructure was rendewedeoewmpusakel §, hahdegL
sever e fphdaesset ructi on occurred during the thi

town paralyzed and our residents extremely v

has been overwhel ming, as al most alulpt&dmi"ni s
Foll owing the assessment of municipal of fice
suffered substanti al damage and | osses. Oon ¢

equi pment were destroyed or o6omobhedneaéand many

Tabs3eDi stri bution of Construction SectoWSDamages

Damage Tot al Ef f Share

Del i berate 22. 80 .
Loot 0.¢ 2.0

Del i beratel Yyoadd 4. 15 -
Coll atere 0. ¢ 2.0
Grand 27. 100.

Source,20CRTG

BB Edaga Arbi (Tigrinyaaa gy M4 s a town in Ethiopiaés Tigray Regi on,
serves as the administrative and economic center of Werie Lehe Woreda and is known for its historic monastery.
1 Key Informant Interviews, Edaga Arbi Municipal Officials, 202
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The assessment of damages to the construction sector, as det@itdtei3, indicates that

the total estimated loss amounted to USD 27.54 million. The largest portion dathage
stemmed from deliberate destruction, which accounted for USD 22.24 million, reaprgsen
80.8% of the total damage. Combined forms of intentional damage, such as deliberate
destruction accompanied by looting, contributed an additional USD 4.20 million (15.3%).
Meanwhile, looting and collateral damage each accounted for a relativelysbiana] at USD

0.54 million (2.0%) and USD 0.56 million (2.0%), respectively.

Overall, these figures demonstrate that the overwhelming majority of the destruction within
the construction sector was intentional in nature. The dominance of deliberate amtedomb
damage types collectively exceeding 95% of tdhage reflecta systematic and targeted
effort to dismantle physical infrastructure and disrupt municipal development capacities in the

region.

I n addition to munici patls,oftfhec eTsi garnady chHbonusstirni
and Administration Agency (THDAA) sustained
agencyb6s properties, vehicl es, of fice equipl
destroyed, or renderiendp anaon fngncittiso nad p a csietvye r

housing services.

Tabst4eDamage by TYHBPAAW |TUHPornay

Damage Tot al Ef f Share
Loot 0. ¢ 78¢

Deli bdreast & 0.1 2209
Tot 0.7 100

Source,20CRTG

The dBdlb4e mdi cate that the total damage cost
and Administration Agency amounted to USD O
78.16% (USD O0.57fmrmlionjjng,esuheedredomin
Del i berate destruction accounted for 21.84%
findings demonstrate that while targeted dan

was due t o Inoopthiynsg cradt hdeers ttrhuact i on.

The destruction inflicted on municipal of fic

but also varied in its execution mechani sms
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targeting and opporlt uansissettisc sl uocoht i angy . r dMauchs ,c i ¢
machinery, | CT equi pment , furnitur e, of fici
damaged through multiple means, Il ncluding i
mechani sms ofrdamabettdempbpgahnhi zed efforts to

uncontrolled acts of plundering that further

Tabst5eType of Damage Mechadmimnamgeawd!|l B8RP eMi d fl i Da

~ Mechani sm
“AirsBrShelfi Burni Heavy ve Loot

l'tem / It

Building i10.007 4.08 1.0¢ 1.10 1.8

Consumabl - 0.01 0.0: - 3.6

| CT/ electronspare 0.014 0.06 0.0¢ 5. 414

of ficial - 0.03 0. 617 0. 4t

Of fice furniture 0.014 1.13 0. 0: 0.03 4. 0:

Pl anning and su - 0.06 0.0¢ - 0. 6¢

Roads andndreesi 0. 088 92. 88 0.0¢ 14.23 12. 2

Sport - - - - 0. 0t

Vehicles ar 0.001 - - 0. 01 15.1

Tot 0.124 98.26 1.87 15.37 43.E

Share 0.08% 61.74% 1.2% 10 % 27 %

Source,20CRTG

As showmbh35esnhel | ing was the main source of da
( B%0) , primarily affecting roads, grneeree royf, a

destructi ofa3mabdsed)2UStDave et ag ankla meagehifnreony
heavy velkiham&s afcarouhSedl51@8)7, midrlgeolny (i mpact

green infrastructur e, and machi nerbyur RAiInrgst r
rel daaendgeds 1(.WBS7 M%) | comt rilbuted | ess in valu
|l osses to official records, administrative f

15 Destruction caused by aerial bombardment
16 Damage resulting from artillery fire
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Figure 5-3: Damage to Municipal Record Office DueTtargeted Attack
Source: CITG,2022

B.Levoefl Damage

The systematic assessment of damages to municipal offices provides critical insight into the
extent to which the war has debilitated local governance and service delivery. By examining
both the physical inastructure and operational assets, this study offers a comprehensive

evaluation of the magnitude and nature of disruptions within munisystééms.

Assets were categorized by typ@acluding administrative buildings, office equipment,

vehicles, and official recordeind assessed by severity, ranging from destruction to partial
impairment. This dual approach captures two interrelated dimensions of loss: the tangible
devastation of mmicipal facilities and the disruption of essential operational resources

necessary for daily administrative functions.

TabseeMuni cOffaDeenssges by I tem CateldiofrlySpamd
Damge ICavtelgory Medi 1 Hi g Very
Building i 0. ¢ 6. C 1. ¢
Consumabl 0. ¢C 3. ¢
I CT |/ electronics 0. ¢C 5. ¢
of ficial - 1.1
Of fice furnietqurign 0. ¢ 5. 2
Pl anning and su - - 0.7
Roads and greel 0.¢C 106 12.
Sport - - 0. C
Vehicles ar - 0. ¢C 15.
Tot 0.1 112. 46 .

Source,20QRTG
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Figb4Bestruction of Building by Heavy Artil/]
Source,20CRTG

TabSéendi cates that the total estimated monet
of fices reached USD 159.15 million, reflecti
in thed hviegrhy ami gh severity categories. The r
suffered the most significant | osses, totaldi
high and USD 12.72 million wunder veriwehigh
di sruption of transport networks and urban a

Vehicles and mactamagead ted| awedSi tb. 13 mil |

to the destruction and | ooting of service an
i ncl udriengp asrptas , accounted for USD 5.58 milli
and communication infrastructure essential f
Office furniture and facility equipment sus
consumabtecgoobed USD 3.71 million, showing

were heavily affected. Building infrastruct |
| osses, i ndicating considerabl e structur al

buil di ngs.
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Overall, the data demonstrate that financi al
operational assets, reflecting the severe de

functions.

The assessment of damagegpmenttherdTAddmaygi $lbwU:

( THDAA) macovidesl extent of damage and | oss
affected assets by item type and severity |
operati onal i mpacts on the agency.

Tad5t7.Di stri bution of HDAA Damages by UStpbem Cat

Medi um Very hig
Damage Clagwglor y Quant PWryi t((=N) and Va
Quanti Valu QuantiVal ue
Bui | 8.00 0. 1€ - -
I CT equi pment - - 68. 00 0.01
Of fice furnit - - 480.0 0.00
Spar e - - 816.0 0.29
Vehi - - 7.00 0.26
Tot 8. 00 0.16 1,371.(0.56E

Source,20CRTG

Tadb7i ndi cates that the bul k of damages to
Admini strative Agency (THDAA) veevree | ¢ ¢y n ccearntterg

affecting 1,371 wunits with a total esti mat e
i mpacted items include spare parts (816 unit
USD 0.002 million), 1T CTOequil pmemt ,( @& duwvieths c
0.262 milldewnkel Madiagms were | imited, wi t h
valued at USD 0.16 million.

These findings suggest that the war affected

f odratyday functioning, while structural damag:¢
concentration of | osses in the very high ca
destructi on, i ndicating that iTcHeDsAAW&s caip@rii ft

di srupted.

Il n addi daoagpea hteheconstruction sector provi de
severity of damage and | osses caused by the
damage | evel a ntdh emoansesteasrsymewda | usehhows bot h th
construction projects and the disruption of
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Overall, the damages reflect bwhadantmenieciopal
of fices, emphasizing the need for strategic

operati onal capacity.

Tabst8eConstruction Sector Damages by USEm Cat ¢

Medi um Hi gh Very hig

DameglL&wdlegor
g g y Quant Valu Quant Valu Quant Valu

Ongoing building 69.0 26. 2 - 2.0 0.76
| CAqui pment (c 477.0 0.26
Of fice furnit 1,037. 0.18
Ve hi - - 52.0 0.05
Tot al 69.0 26. 2 - 1,568.1.25
Source,20CRTG
Tab38s hows that damages in the construction

medi um and very high severity categories,
approxi matel pnUSDI4¢ @&ivEeeih mialmaiges were | argely
building construction projects (69 units, US
in progress. Very high damages affected I CT
futaere (1,037 wunits, USD 0.18 million), and

severe | osses to operational assets required

The data suggest that while physiicdalcadd mage
medium | evel, the greatest I mpact was felt
sustaining ongoing construction activities.
project timelines andeafdimmadi sgs atnder €eddi €i te
interventionsvatt mer eplea@ad i bhgh assets and r
alongside strategies to restore partially d
overall patt erdn ghft sd ddmaded hlei gconomic and f

construction sector.
C.Perpetrators

The pattern and extent of destruction obseryv
that the damage was not raacntdioom sb ubty tnmuel triepslud
Evidence gathered from field assessments, mi
suggests that the Ethiopian National Def ense

anAimhara Forces phayefll ceningl exbéesi ve and
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invol vement varied by |l ocation and intensit:

coll apse of wurban infrastructure, administra

TabS9%Per petrator attribution to theudvedtucer of
(Mi | lUiIS®DH

Perpet Val ue of Sha
ENDI 92. 58. 3
Joi 35. 22.2
EDF 17. 11.0
ENDF an 11. 7. 11
EFF 1. ¢( 0. 61
ENDF anadr aA nH 0 0. 2
Amhar a 0. ¢ 0. 0:
Ot h«¢ 0. ¢ 0
Tot 159. 1.0

Source,20QRTG

The daab3d%  eveal tvhaasth eENeFamt mtigb umoni ci pal da

accounting for USD 92.80 million, oralb8. 319
per petweateorrsespomsi3bsl.e35fomi WS on (22.21%) , r
coordination among armed groups iin targetin
17.55 million (11.03%) of b&aoERHF aatmagres ovdintl
USD 11. 40 mil Iri opne r(p7etlr6a¥)o.r sOt hiencl udi ng t he
Amhara forces (AF), and wunidentified groups,

damages.
These figures demonstrate that stateomnidn all
Tigraybés munici pal sector, underscoring a pa

at dismantling | ocal governance and service

17 All forces excepthec at e gothersy 6 s

68



TabstldDPer peCoat orobnutGoonnst ruction) Sector (USD N

ENDF and Aml
EDF and Amh

Perpet Val ue of Sha
J o i*8r 290 80.
ENDF an 11.

END

O O O O b W
o O+ 01 b~ P
O O O N O
N W B~ N P

EDF
Amhar a

Tot 27. ¢ 1. (
Source,20CRTG
The damages to the publicly owned construct |
roljeoioht operations by mullfab5ldeopedpeatradoat
accounted for USD 22.10 mil,l i, carn i&@. 2h%t
was | argely driven by systematic and organi
operations by the ENDF and EDF contributed a
demonstrating thecardtirbectaiten tiamfgred s thrgu otfur e
t hat whil e all actors contributed to infras
caused the majority of destruction.
Overall, the construction sectonmantnl yTifgrroany js
operations (over 8 0 %) , with ENDF and EDF c
remaining | osses. Il ndi vidual forces had a
emphasi ze the strategic and icmoforrastnrau cetdu rneatd
war .
The destr tDateirmmmsoimuAdici pal of fice and broade
out primarily by the EDF in coordination wit
of ficials and eyadwiet mddsaeksi wekirecatded ithlreatat e,
rather than incidental damage from the war.
munici pal document s, i ncluding decades of I
ef fecti veniyniesrtarsatnigveadwor k and under mining |
of ficer stated, nour entire record room was
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document s. Now people come claiming | and, b 1

cas¥®s. 0

The EDF deliberately set fire to the munic

equi pment , and other assets. This destructi
essenti al public servicesiThAs odfeihd e iwdaisp adle sd |
including all/l equi pment . We had no chairs,

provide any serfTheeetonomicpemphRe Owhme wamu,al
the munici paleiatys Pgn@nlelriactne dannual | y; after t
dropped to zero due to the collapse of |l oca

without access to basic services

Furthermore, the destruction and endennhg WO :
flee, while those who remained faced extr eme
AMany merchants and residents fled. Those wl

the economy and governance cothepsgsedindempkt
del i berate and systemati c nDaateurroe, orfefdesttri ng
patterns of tarygalteed addatckdamamgle haghoss urb

FigbBamage to Munduei pal T¥ehetkds Attack

Source CITG, 2022)

1 Key Informant Interviews, Addaero Municipal Officials, 202.
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The assessment of damagesh@Tigray Housing Development and Administration Agency
(THDAA) shows the severe soeeonomic impact on local communities.particular, it has

reported substantial losses, reflecting the disruption of housing services.

Not specified;
7.00; 1%

ENDF, EDF and
AF; 1,372.00;
99%

Fi g6 RBer peQuan hiratoya T HDAA

' Not specified,
USD 0.262

| million , 36%

FigbtRerpeCoshaa®HDAA
Source: CI TG Survey 2022

Among the identified perpetrators, the join
Forces (ENDF), Eritr,aad BD&éftarmces Raocrcoant ( EDF
known shauUsShD.déRalmihdg uospeBdhmi@IADdMdR62 mil |l ic
(36%) damage incurred. The data underscor e
forces.
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542. WaHd ndulcegsls Val ue
The wa@drgmoay caused severe economic and oper
revenues sharply declined due to the disrupt
and | icense fees. The <closure and biantceadp atch e :
fiscal crisis, |l eaving | ocal governments une
service functions.
This situation was compounded by the suspens
programs such asendalheardd blamf rl aasttri tauttur e Devel
which had previously supported infrastructur
TabstldEsti mated Loss ValuUugpof Municipal ( Mi |1
Losategory Loss Tot al Lc Shar
2021 2022 2023 Public (%)
Muni ci pal of fices
Revenue | oss 71.2C85.82111.1 268. 1t 62.8
income from | ec
pengalntdy sal e of
serw
Forgone It bdeissrdwp 117.5 9.64 9.63 136.7¢ 32.1
projects at tfhe
new pr
Losseunmai d e 3.38! 17.2¢ - 20. 68 4. 8%
sal a
Additio 0.00:. 1.06 0.10 1.17 0. 3%
Su-bot al 192. 113. 120. 426.8( 100. (
Construction Sector
Los$§evenueh 0.00 O0.00 0.00 0.02 0.01
cancelblt added rotnr b ic
s al
Los$§evenueh 0.02 0.02 0.03 0.09 0.05
registration
Lo evenue du 14.0&¢ 0.01 0.02 14.12 8. 34
rene’
Loo§sevenue hwpugera 0. 00 0.00 0.00O 0.02 0.01
of |l icenc
Loss due to 0. 46 - - 0.47 0.28
Forgone | oss ¢ 34. 2¢ - - 34.28 20. 2.
Forgone It bdeissrdwg 22. 7¢« 30. 2« 9. 98 62.97 37.1°
devel opmesandppo
Forgone |t ddeissrdwp 39. 97 13.1° 4. 34 57.45 33.9
contrac:
Su-bot al 111.5 43.4 14. 4 169.4: 100
Ti gray Housing Devel opment and Administration
Foregone Lossalda 0.63 0.26 - 0.88 98 %
Addi tio 0.01 - - 0.01 2 %
Su-bot al 0. 64 0. 26 - 0.9 100 %
Tot al 304.. 157. 135. 597.1:
Source: CI TG Survey 2022
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The economic i mpact of the war on munici pal

Administration Agency (THDAA), and the const
direct and indirect i i2mXx3%)e.s over three years
As s hohwamb3lieln muni ci pal of fices experienced th
with tot &@JISDI206s.s80s noifl | i on. The majority of

di sruptions, including service charges, | oca
Di sruptions to contract biddi ngShda@. 29 gmi Inlgi
in forgone revenue, whil e unp&D2d0.e&mlplniylelei o
Addi tional operating coSBEB. Wermi lcloimpar aColvleé¢
figures highlight tbmpl ¢ethe wall|l zyvwarsuesl f satnrunaeaan
and severely constrained the capacity of 1l oc
The construction sector suffered total | os s
di sruption of devel opment progre)ctandndelpayos
cancell ations of contract bids (USD 57.45 mi
renewals contributed an additional USD 34. 2¢
while minor | osses occunsedr & giomt ruantpiaands , s a
document fees. These data demonstrate that

heavily disrupted by administrative and ope
devel opment and investment .

The Ti gsrianyg Hpoeuwel opment and Admini stUWd@bi on A
0.90 million, with unpaid employee salari es
operational di sruptions and staff ierce ptaltae t ¢
main sources of economic | oss.

Overall, munici pal of fices bore the greates
generating functions, whereas operational p 8
the constructisomnpde otnesr ,angr djuadgtetdishortfal |l s
to | osses. These pwaart eraecovseurgyg esttr atheagti epo sn
physical reconstruction but al so t he rest
mechani smatiandl opapacity across all sector
delivery.
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543. ExpelHt mmaa p iLtoasls

The war on Tigray caused not only extensive

substantial damage to |Ihummasnt ictauptiitoanls wvaintdhirne In
personnel | including administrative staff,
di spl aced, injured, or rendered wunable to |
destruction ofuwtourkep.l ace i nfrast

Muni ci pal staff, who are essential for the f
public services, were among the most direct/
psychol ogical traumati ze.

Tabstl€Over view of Human CasMahtcepabn®f Pecepeb

Perpetrators
Type of Dal ENDF EDF AF ENDF a ENDF a Joi#r Ot ht Tot Shar

EFP EDF
Deat h 19 25 1 - 16 6 9 76 17. 8
Physical i 10 6 1 1 12 3 - 33 7.7¢
Torture - - 2 - - - - 2 0.5¢
Physical inj 1 - - - - - - 1 0. 2¢
Torture and 1 88 - - 16 204 6 315 73. 8
trauma
Tot al 31 119 4 1 44 213 15 427 100.
Share 7 % 28% 1% 0.2% 10 % 50% 4% 100"

SourceSucCcvaéys 2022

The data plrabSkEhnedcahe that the war caused

among munici pal of fice staff in Tigray, with
torture, and psymdcsotl opgriecvaa |l e@rmrta ufmoar.m Tohfe har m
psychol ogi cal t ralubneas B8 (wbuaohi mgghbrghts th
ment al and emotwaonal i mpact of +the

Deaths account @d®8 por mari Icyasress uldit i nlge f [Eoimt ra
Defense Forceac(BDBY edn ¢ ejPgigtsti &tadr s nj uri es
33 cédd@lsanfgalbygedebiynt ofantdh eEDEBENDF

Analysis of perpetrators shows thaaljfjoimeci oe¢
foll owed by EDF alone at 28% and ENDF al one

capital | osses resulted mainly from systemat

21 Joint actions by ENDF, EDF, and Amhara forces
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p e

rsonnel . The widespread posrynmtsh odfo gh ararh rmmaya

| ohgrm consequences for survivors, i ncludin
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tergenerational effects.

om a | egal perspective, these acts consti
HL) a n dh thsu meatna nrdiagr d s . Targeted attacks age
ychol ogi cal harm are prohibited under the
otocols, as wel/l as the Convention oafgai nst
nici pal staff, who are considered protect

ternati onal |l aw rules concerning twhe .prote

rther mor e, t he destruction of records ar
vernance rights protected under internatio
ni stration and access to eg, etnlta all o s= rofi
onnel weakens municijwalr serwincsérdeliovar

S

al governance structures. Overall, the ev
sical i nfrastrucyurdea smantladd ot segy shamahni
n

dations of urban governance in ?Tigray, i

51 mpact
e war has severely undermined the instit
rticularly nmnndeéewel aprearst ofc amdtaructi on, ar
s of skilled human capital due to displac
pertise gap and disrupted administrative
f i cteiscalcrriecords, I CT systems, and essent
erational efficiency. Consequently, munici
| ocate resources, and deliver essetnot i al

agmented governance, poor coordination, an

(@]

ording to one -DapiCuirp &lntafrfei aerc oirmd Adiom w

(@]

ades of | and ownership documeaetbkav&aomwofpli
prove or didPphiowvel dheiof chsesmentary evi
mini stration and ur ban ma n a g e,naenndt efxupnocsteidc

sidents to property disput éBef oAreotthheea waurn

22HL: International Humanitarian Law; CAT: Convention
23 Key informant interview, Adbaero Municipal Officer, 202
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nicipality generated over 500 million birr
opped to zero. There was no mar ké&tSucho el
stimonies highlight the magnitude of admin
grayo6és municipalities.

e economic base of the municipalities has
sensl uding audimidiismgg,at maehibnery,, bamdgbbns

vel opment activities and municipal service
d | ocal service providers lost their |ivel
d lpeb contract s. The coll apse of | ocal m &
terruption of muni ci pal projects, further
rchant Wxplasmneduyuyr Aishops, goods, and vehic
d nothing left .®8i mielsdralryt, oruev ebnusei nlessss e s
siness |licenses, and service fees placed h
nding of essenti al mai ntenance and empl oyn

e scomiselquences of the war have affected al
ter, sanitation, and waste management sys
posing urbanborerse deeind sad o®d waredr hyagibe slies af Mu
d community members alike reported widespr
sulting from the destructi on faThhde ionfsfeicaue iit
s destroyed, i ncluding oalde sekgsu,i pmoe nd a mpNet &
could not provide 4dfkhi sepeivasitwe oluagsspe

stitutional function has weakened governan

striking example of thé&daAhA@ombi weeref appts
% of the townndcsl uidnifnrga swartuecrt ussweppl vy, el ectr
t wovralss destroyed. Muni ci pal buildings were
an 70 househol ds mpernes adii sopnl. a cFead meirtsh ometr ec «
nd, | eading to hunger and severe food inse

ot ed, resulting in massive unempl oyment al

25Key informant interview, Municipal Service Department StaftDadiro, 202.
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institutimonsastecladi ngwere desecrated, compoc

communit?d identity
The overall findings reveal t h aotra dnhien iwsatrr aitnif
economic, and soci al | eavi ng mweni anppa/leirti isehe (

5. 6Concl asdoRecommendati on

56.1. Concl usi on

The assessment i ndicates that the&SmBni. cdi2p al
million, with the USUNS .i p3 | miolflfiicre,s @dea@a u mtgi
the over alSIh dBa.magyemi | I i on in physical damag ¢
del i berate destruction was the opr edp@miorka mita t
usni15.20 millioonpntwhblowoabhepa dixBIEBt7eldyr mi | | i o
Thet hi opi an National Dehnece ns eeBaor ®es e EBNDFDPr a
primarily responsible for these damages, ur
municipal amdradmromicsurati ve functions.

Direct physical damage t o tUsd®2 7c.05nds t miulclt ii @om,

del i bargteéei ng and destruction rnepeoinfsiiddlel ¥ ,o
(arowsh@®1. 49 mildaealoinbdeerdartioemnct i on al one and ar
(approxis®a.t&9 ymi I Il i on) from combined acts of
These figures highlight the systematic and
constructionmsectit osseBhe nec¢dhne sector furthe
and planned infrastructure works between 202

Damage to the Tigray Housing DevelUS8Pmern2t an
million, with t Heé&Dma5i7d rimi toyn )7 &% t(rd bauuted t o | o
destruction accounted USSD. I1®Gemirlelmaom) ngT R %E

were the main perpetrators of these#etlamades

damage attriibrutt eadp droattihoenisr. jt her groups, ir
Et hi opi an Feder al Pol i ce, contributed to a |
Across all sectors ( mumidc i hpoad s | anfgf, t dheevsetl mtpanes
estimated economic | olsesd aardo ufnodr eg®b e 5¥4a.l L2
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municipal office sector bore the | argest bur
due to disrupted revenue streams such as tax

program i nt eorursu pntgi adresv.e | Tohpemehnt sect or experi e

setbacks of USD 0.90 million, |l argely driven
economic | osses amounting to USD 169. 42 mi/l
projlkwdget cuts, and reduced income from con
Beyond physical destruction, the Tigray wa
Municipal staff suffered recorded cases of d
nelay hal f involving torture combined with p
responsi bl e for mo st o f these violations, (o
personnel were systematically targeted.

56.2. Recommendati on

Based on t hies fdsnsgdd sngme otf, tdh set of targeted r

t o guiwdaer proesctovery and institutional rebui |l di
Tigray.

T Prioritize the rehabilitation of munamcd pal
enhance institutional safeguards to preven:
T Accept responsibility foranddmalgle, edgirudseidd ebs
proportepanbti ons, support regi onal reco
reconciliation.

T Devel opmpdnrdne mtam@aupostg recovery strategy f«
vul nerabl e groups.

T Restore basi c munici pal services, digitiz
collection to sustain recovery.

1T Reactivate ha@lrtogecamsnstsrupetoiran affected con
infrastructure for redevel opment.

M Provide financi al and technical assistance.
accountability through gl obal and | egal en
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Chapt erENGERGY

6. 1Summary

The Ti gwhliyerwaprtNeodr eimmbean @ 0I2®&st ed,claasedwexyears
and systematic destruction to Tigrayds ener
transmission, and dompgmalbbaressimetwlyist edneamage a
conduct €dmmy ssshemqui ry o@h dBogeruaeye h@esneo ctiod 1, 8
i nci denitrsed bdedvadamage ,r sfysn emadd cand yv greiof i e c
audits and field verification.

Key fionfditrhgss raesvsceag s méntcaonfii gesyidbscenengy i nf
Of the infrastructure facili-tiinecd udlo oymerutbesd
transmission corridwereejthead deserebuyt damalbert
t er mshceobnt of it hmoed Mdte ndfs darda gne .wadshei seenht uat
administrative zones, wi-Wastdren Caconeal ex kEarsi
96 % desafrutche omeporTlra Tewkeazn"denHysdr opower Pl al
Far m, t woo uonftmrotslie st r at egati prowas s gteqn,e wer e
operati onal due to direct aefiingdlucedr imae fnt eg
par al ysviosl.t aljieghcorri doMe kelutlke 280kWel Tekeanad
key urban centerembacdwmehhegei ddspeebdbébate
destrfucrtilopedr exacerbated | osses.

The total verifiable physical damage i s quat
di stribution systems atcatoaulntda@hgetrotoalerf i92¢
i mpact, d o mitneartne de cboyn olmocg | osses, Damages t
attribution analysis indicates that Et hi opi
Forces were responsi bl e fwirt ht hfei nmeancoira lt yi nopfe
based on the value of targeted assets.

This assessment not only quantifies economi
del i berate dismantl imai soifngcrsidariicoads ionuesatsitan
with international humani tarian | aw and unde
are essenti al for future cilda@acooannsd rtulcd | @t g lai
evideased bctougt anechani sms to ensure perp
Recovery wi || requtitardg ust eglharselyi [idmfhilgatfi roa
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stitutional and technical capacity rehahbi

sti megg earnmd dwcountability.

2l ntroduction

e war on Tigray, which erupted in November
Cessation of Hostilities (CoHA) in Novemt
vilian infrasadasctafredevelvepsme mtg preagr ess
st severely affected sectors was energy, a
tivity, socitwalr gtexivleirtyy, Eared gpyo styst ems ar
enonl society, and their destruction has be
public health, econ®@mnmiic antda Kialmirhag ,uw E2de2s3p) D0
struction of power generation, transmissi
fects on every aspect of I|life in Tigray wl
onomi c col loayns eo,f aemsdk emrteéaadd services such
l ecommuni cati ons. Thi s coll apse exempl i f i
terdependence, 06 where the failure of one s
emabyt i plying humBei ¢ézaui shyi mpad-5aokiht &my s
20)

i s report provi des abacaendp raeshseensssi4iveen tuacnedfl etv

mage and osce@ersomiucst ained by Tigrayo6s ener gy

e physical and financi al tol |l of the war
tional and international e-fvhor as ctbya.n t Tahbec b r
sessment focuses on publicly owned assets

hi opian El ectric Ut iMalttya g(eE EtU)a nwshmicshs i copne rl:

stribution systems, and generation plants

assessment aims to provide a comprehensiwv
ergy sector by documenting the destruction
d substations. |t further e s teismaareiss i tnlge fc
frastructure damage, service disruption,

undation for reparations c¢claims and trans
onomic | oss aligydssastimentss addmmewedk sp,oss$ L
mage and Loss Assessment (DaLA) methodol og
ri d(Bankd BankednNaWUi ons Devel opment Progr
atistics .Dnviasdonhi @908} he study -sapreacliyfzecs

81



patterns of infrastructure targeting to sh
humaniltagwl iHEnwhi | e consolidating evidence tha

framewor ks for both restorative and retribut

The scope of the assessment covers the core
2022, and foteseaseas aocas$silparts of Tigray.
occupation prevented coverage of aWesaeeas T
Moreover, the study is confined to public i
t hose boywnreedgi onal g ovteatneanead¢ tsQr L,r emxUTr i ng ¢
acknowledging the | imitations of the dat a.

Despite these constraints on ti metfhrea nfei, n dgiemogq

presented in thisstr epoonrptr erheemrsd sveen ta ctclobau nmo t o
inflicted on Tigrayobés energy sector. The dat:
efforts, support reparations claims and trat

termgenpltanning-banddiregi i nenmc@af agctaedl rod dniec

Ethiopi a. Critically, this evidence base ad
violations of international l aw, emsdmoirmaldt]ly
recognized in both reconstruction and justic

6. 3Pr-War Cont ext

The energy sector forms-ectlbh@ombckiddermel opmd@ng

homes, i ndustri esBe fanieo es ROePtOiwalr Derr elgiigars ys,
power i nfr ascrriutcitcuarle owoansp oane nt o f Et hi opi ad:
comprising major generation assets |ike the °

FarmThi s i pwfhriasht rianctlawdeedv il e @ghmisgnhi ssi on net v
a growing distribution system serving hundre
the capacity, operational perfor mance, and
i mmedi at elwarbefsomab|ddasalnigne against which th

can be measur ed.

Tekeze Hydropower, a critical energy infrast
River in the TialhjB@agt e e gduaruvhd téuer &b e ecehf dtalme t a
in A¥witkh a reservoir capacity of 9.3 billio

of 300 MW, generated through four 75 MW tur

operatiomusn, tomwlay dmuwecti onal, producing 60 MW
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annual out put of 981 GWh. The power generat
through the Lachi SsubstativontiageMeéekalelme s upwip!
and Shire Endasill asie. As Tigrayods | argest
regi onal and nati onal energy suppl vy, suppc

devel opment .

However, t hesenwaer enlny Tiigpagyt edamagengdos ndpasa
and | imiting power generation. Despite its d
chall enges, including mechanical i1issues and

As Ethiopiabds first and | argesdblwa nandragym, p £

designed to support the national grid. Strat
Mekell e, the facility combi nefdoutrhilr.téy7 1MW VWA I\
turbines. | ts oper at iionncatl phhiassteosr:y was mar ked
I ni ti al Succ-ex®Bl6(200Z/)201T3h e pl ant demonstr

consistently meeting or exceeding productior
233.96 GWh in 2014 validated its technical ¢

Oper atDieechalne (-201B/2018) : Performance pl umm
departure of theTbostrascsudbdt edVe mg rdete m@Al ener
and 122.43 GWh in consecutive year s, expos
amngements. Thus, by the onset of the war, t

thes-expseing contractual and maintenance f ai

Tigray's electricity tr awmosintiasgse olni nneest waotr k2 3cOo

66 loWnecting key substations across the regi

V 2360V system (grid backbone): 852 km suppo

V 13RV I ines: 263 km (606 towers)
V6&V Iines: 48 km (165 tower s)
Major transmission routes included:

V 23K0V: TekezerHydor dmpacw i S ubs tAaxtuino n( 1(1150 5k nk)

AXu®shire (56Weknga,yiShi(rle64 -Hkumper an(dl13Ne | gy i
V 13RV: Mekell e to Adigrat (100 km), Adwa (
V 6&kV: Al amata to Maychew (48 km)
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Despite exptaanrsgiectn ngl a2nsD®I0t akgme olfi nreisgh onl vy
operational before the war. Thev olettawoe k( MMV)s o:
5,802 kwobftagew(LV) distribution |ines.

Bef ohe war, Tigray's electricity demand sig
2019/ 2020, total déomamprireiached, 203 00WMW 0o m
and 900 MW for rural electrificatifomstThlhicg ud

expansion that the existing grid could not n

The region's 11 active substations were crit

capacity and creating a high risk of systemi

V Mekell e nSu®st¥a tl ioa d

V. Shire Substation: 100% | oad

V Wkro Substation: 76.55% | oad

V Adigrat Substation: Hi ghest peak | oad (41

Five substations were formally flagged for wu
and aging i nfr asthreucstyuwsrtee nf,u rctohreprr osntirsainnge dy rti
energy access, particularly in rural areas.

Thi swgprrest ate of chronic overl oad made Tigr a
systematic destruction t hatadfyololpcewead.i nTgh eo ni n

failurewbeégae. t he

Tigray's distribution networ kuscalsi verred gho ws
voltage (15 kWol3&aglkV) 4DV )|l dwnesphapgseovandn
380V f @rhatsler e@aast omer s.

By 2019/ 2020, the network comprised substant

V Medi-won t age | ines: 6,416 km

V Lowol tage | ines: 3,751 km

V Distribution transformers: 4,161 units
V Subransmi ssion (66 kV): 45 km

This extensive net wo mpkaer e pnrveessetnnieendt siing reil feicct a
the | i14#Vt adadi @& mi ssi on capacity <created a s
constraining poweal ttdgpev dmiodn ttdh el dnc gylh di stri

expansioarvedunandens.
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The -warre el ectric utility service network in
ur braunr al di sparities. Organi zed into two mai

comprised 47 service cseaetersgaoadendl1313a000I1Cc

This structure revealed a system heavily or
highade service cedhteAdi reatg,. , Akweukne)l | erlved

customer s, whil e overrurzal0d Grraedhdes Racéantsemrsed
customers. This i1 mbalance, coupled with the
highlights the ongoing challenge of achievi
even as theedebwoadk medi ewval coverage.

The electric wutility maintained an extensiyv
organized into 2 main districts (Mekell e and

ser momgeg 3tl1BAAOBuUst omer s.
Net work distribution:

V Mekell e District: 26 service centers, 226

V Shire District: 21 service centers, 188 s

Service center classificati on:

V. The wutil ity -Dgr ardeevde acleinntge rssi gAni fi cant di sp.
V Grade A cent-3,rdsiAg(r Md k e IAldewal Aksum): Serve
bases

V Grade D centers (over 20 |l ocations): Each
VUnderutilized centers: Mekell e 4 and Baek

infrastructur e
Geograpwercage:

Service distribution was uneven, concentrat e

all ocation ranged fr e/maz5 r(uEBmtli cGroa)d et 0D acse nft &

Thi swagrreservice structure demonstaphtescaveye

while struggling with rural racaeéssdigpalkrity
concentration of resources i n ur ban center
vulnerabilities in service resilience across

Thi s séextteemust omer net wor k was the resul't of

As shawmgblthe utility experningnaocadtooesi gtr eomwt

85



years |l eading up to the war, primarily drive
trend underscores the region's growing depe

activity. However ,ritthiec aglr aspthr uad tsuar aarle \enmeadrkannags : s

the negligible rate of industri al el ectrifi
cust omer s. This | ack of industri al demand | |
di spropowulinenraabelley t o di sruptions in residen

Tigray's Electricity Customer Growth Pre-War (2006-2012 E.C.)
Commercial and residential growth stalled in 2012 E.C. due to war-induced infrastructure damage

250,000 War be: 2020 G.C.) :
1

1

1

200,000 .
1

1

1

150,000 !
1

1

1

1

100,000 1
1

1

1

1

50,000 iporting disrupted 1
1

1

1

0 1

2006 2007 2008 2008 2010 2011 2012
Year (Ethiopian Calendar)

Number of Customers

Gustomer Type [l Residential (Tariff 10) [ Commercial (Tarifr 20) [l ndustrial

FigearerWar Cust omelri gGERo@eshr i o Ut 2018/ A@RIOA)3/ :
SourCdel:G 2022

The Ethi oplitan iBlyec(tErtEEU) generated USD 18.7 m
operations during 2019/ 2020, demowart ranengy

sector. The core business of electricity sa
excierg its target by 7 %. However, revenue fr
falling significantly short of its goal. Thi
meeting core electricity demandnainldl acroyl | £ert
of ferings were underperforming. The robust
baseline for calculating subsequent economic

Et hi opian Electric Power generates revenue |
vobgeatransmi ssion infrastructure, which del:
net wor ks. I'n Tigr &y P tnhiiishirdeddvieOn LRed,2 0t, o twaalsi mg i
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t hrou
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infra
regio
Et hio

oper a
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Thi s
trans
syste
nati o

6. 4Da

64.1. Da

gh bul k power sales to than&mhssespoanl| EI
ce fees for grid maintenance. As the
structure | ivkoel tsawgles tlatnieosn,s eannsdur h ingh r el

ns.

pian ElectU$S® RBbwen geneemteade from it

tions in 2019/ 2020. This revenue strean

| Kk power sales to the Ethiopian El ectri
asing of transmission |ines

id maintenance service fees

rdeevieomuset r at es t he financial valvwd tamgde o
mi ssion network i mmediately before the
m, its destruction woul d r eproessse ntto btoht et
nall power utility.

magyred Loss Assessment

ma\geel u e

A.Over viSewtDainmage

The war on Tigray inflicted severe and Wi

i nfra
di str
| eadi
secto

i mp a

o

As s e
di ffe

corr.i

(7]

exten
and |

chall

The ¢
under

recoyv

structur e, fundament al | y dainssrmu pstsiinogn , t he
i bution systems. Critical components of
ng to prolonged blackouts that paral yz
rrexperienced syattemattiracttamrget iwng ho fp air

ts on transmission networks and distrib

s ment findings reveal di stinct pattern

-

ent el ements of t htes , e nseurbgsyt astyi sothesm. a@e

ors all sustained heavy damage, t hougl

d

ded beyond i mmedi ate physical destruct:.
0ss of tecamagéschawaei ty mpedkh esdea dn gT iegnrea
e

nges, dramatically setting back develo

omprehensive damage assessment demonst
mi ned Tigray' swi & hetrlegpymng iinniprlaisctartuicotnusr ef, o

ery and devel opment trajectory. The sc
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damage but del i berate tar gtehbernoga defr evragr goyn s

dynami cs.
Geographiao dfistdtamhgei o

The document erdelcaaseeds ionff rmasrt ructure damage a
1,864 incidents reported by Ethiopian El ectr
are showm2riemveal i ng striking spatial pattern:
map synthesizes three critical adnpneenpseitomst oo

attribution offering a comprehensive view of

Energy Infrastructure Damage in Tigray

15.0°N
14.5°N Perpetrator Groups
ENDF
140N ENDF & EDF
ENDF & Amhara Forces
13.5°N
EDF
13.0°N Ambhara Forces
Others
12.5°N Unknown

12.0on T 100 km

3T°E 38°E 39°E 40°E
Includes combined perpetrator groups (ENDF & EDF, ENDF & Amhara Forces)

Fi g62¥Wabamagl gr@anye'isGgospati al Patterns of Perpet

The analaysi xatasvsérophic damage to THgral's
destruction observed acrosk: miasrnt damagqe sd & \ad
across zbingrshéesCentr al Zone suffered 21lhe mos
casemshiocthh W8re compl ete destruction foll owed
and MNMersttlrern 334 cases WFit Q6FadnTabElpCriuct ¢c ®In
transmission infrastruct threa r -zawlmaes i aftiuerde ,a s4 4"
of critical transmission infrastructure wer
findings demonstrate systematic targeting |

devastating consequremnrcels droeagz.onal towns and
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Urban centers showed marginally | ower damag
extremely severe. Mekel |l e, the regional c a
accounting 84%stHeghtlugtienssrathamutsustrioluindr a g
ne-aompl ete infrastructure coll apse. The Sou
sustained relatively | ower cases with 33 rep

Infrastructure Damage Severity in Tigray
Regional zones vs. cross zonal damage patterns (2020-2022)

1]
o
o

|
98% Regional Zones Cross Zon:il Damages

w
o
o

I 37y

I
o
o

97%

96%

N
o
o

Count of Level-4 Assest Damages
- w
8 8

& & NG &
G}Q’ \(\Q') \{_@ G}'e,
%0“’\ N\ @‘é‘*
90
Fi g&63¥Wabamage Zonal DiTsgriaguti on across
Source: CITG, 2022
These results highlight the unprecedented s

ne-ani form severity across zomestioambifnedawi
net wor ks, indicates a systematic dismantl ir
underscores the need for significant r-econst

zone transmissionr rleigne®s atl h pto waemre da rsittrii dallt | foo

Tab6lle VIama §ev ekeivieyl acr des®dgti grmiynesd by Number

of Report.ed I ncidents

Zon Tot Lov Medi Hi g VerHy ¢ % Ve rHy g

Cent 52 4 1 6 51 989

East 36 4 6 0 35 979

N o r-Wehs t 33 1 5 8 32 969
Sout | 10 0 0 11 94 909

Me k e 6 4 0 3 7 54 8479
SouHEest 33 0 3 5 25 769
Co mm« 4 4 0 26 25 16 379

Source: Cl TG, 2022
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B. Type of Damage and Mechanism

Asset destruction pattern

The damage assessment reveals a comprehensi
energy grid at every | evel. The pavtotleurmme s h
di stributiandcompotraréaksthiagbmi ssion infrastr
Fig6d4@demonstrates that destruction focused
el emenfilse extremely high incident count for
180MM2 conductors (106 incidents) reveal s a
service diaseptsi diy toweendhel mi ng repair capac
Financially, rtamati mpatly waealdde tbavagetss .hi g
whi | e33MW AACCcCO9%hmm2te poles accounted for on
the single greatest financiali nlcasdsentUSDsi. o
frequenteldy i da@mag This created an asymmetric
destroyed OPGW 48VvErbb&BEDsYsfiemi tbsbn per inc
to the widescporseta dc obnudtu cltoowe rd a ma g e .

The systematic natut ar gt i nlgi sevee ytt hu aatgi ofnr
transformers to specta@adnfzierdmsc otmmau nii ctae¢ Mmoo nwa:
l asting grid coll apse, ensuring reconstrucHt
prohibitively expensive.
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Top 10 Damaged Equipment
AAAC(ASH)180MM2
MV (Distribution Transformer 100kva, 15/0.4Kv)

LV(Active Reactive meter 3x220/380V, Current Transformer 100/5 A)

AAAC(ASH)283MM2
k=
g ACSR 180MM2
2
uéj- MV(15KV, AAC 95MM2, Impregnated wooden pole 10m)
LV(kwh meter, 1 ph, 5/30A)
MV(33Kv, AAC 96mm2, Concrete pole 300Dan, 10m)
OPGW
MV (Distribution Transformer 315kva, 15/0.4Kv)
0 25 50 75 100
Count
Top 10 Most Costly Equipment Damage
g MV(15KV, AAC 95MM2, Impregnated wooden pole 10m) _
>
= :
= OPGW 48 Fiber
)
S
o
230/33/6.6KV Power transformer With Onload Tap Changer -
AAAC/ASH/ 180MM2 -

©
o

$2,000,000  $4,000,000  $6,000,000
Total Damage Cost (USD)

Fi g64aPi striobutDiamagemoasCtriosisc 40 Equi pment Types

(Showtihmep st frequently Desteomedo CoFBopuwrncees:t athldT G o
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Damage cases

Tekeze Hydropower

The Tekeze hydroelectric substation, a criti
target ead seri es of aerial attacks by the Ethi
2020 anTdhe20f2alcd e sttryoweadsdryd whmpnenatt acks, an

public infrastructure into a military target

Fi g6 €ek8mbstation Enfglull d widng nDFd2a@2eSt Wark)e (
SourCdel:G2021

Fig&abPestroydd ahsM\Wrekdmbatt ati on foll owing Dr
S o u rCd erx022
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The assault caused catastrophic dam&gg@utre t h
6-5anki g&d et he attacks del i ber avtad luye taasusdeidnse d i ¢
25MW power transformers, transmission | ines,

power disconnection. This assessment attribu
Ashegoda Wind Farm

This was caused by both phgsdcatodamageonoft
Gri d. The faciltbyas dectdownaweér eear direct
driven by three simultaneous factors 1) The
infrastructufiestieprt!l uowWdgtohéanheECOIi rectl y i

generation capacity. 2) Grid isolation that
the national grid in 2020 severed the essen
plant's output useless regardless of I ts op
i mposed on Tigray prevented the delivery of
equi pment , and fuel, maki ng anyandpéaiemasli ng

further deterioration.
C.Leveoefl Damage

This analysis examines the relationship bet\
and associated costs across four damage cate
damagei tsyeveearrel ates with both in€&idé&ne occ!
il lustrates the average <cost per incident a
nolni near relationship between damage sever.
inci dé&hd®%) (@emonstrate the highda)StH4 4a,vdelr7a,g e
significantly exceeding the&SBWBer3d®2¢e andgdt svea
damayeB {7, 953) categories. This counterintuit
eventmay involve more complex repair scenarit

drive-impgipgemt costs.
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Damage Level Cost Analysis
Average cost per incident with total cost and incident count

Low Damage (0-25%) 19,879

Medium Damage (26-50%) G 44,407

High Damage (51-75%) 5 "

Very High Damage (76-100%) e i) 37,953

0 20,000 40,000 60,000
Average Cost Per Incident (USD)

FigGrdaver@amgset per I ncident by Damadencldawalt,
Count s.

(Medimamage | ncident s -lhnacvied etnite Cbisgh eets ppRtcair c e we |
Cl TG,)2022

The distribution of total costs tells a diff
a | ower averagencaonetdi per diamaigcke retv etni s, accol
maj ority of tot#d8DBA6idmialniciian. i Tpiaxtr eagr esent ¢
despite comprisiBAgg@uHUE.5% of incidents (

FigG8dcemonstrates a clear positive correlati

frequency, with very high damage incidents
damage incidents. However, the rel atewaeshinp
more pronounced. Very high damage incidents
than their frequency would suggest, indicati
beyond simple incident counts.
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Damage Level: Count vs Cost Distribution
Comparing percentage distributions (Very High to Low Damage)

Count Distribution

Cost Distribution

0% 25% 50% 75% 100%
Percentage
M Very High Damage (76-100%) [[] Medium Damage (26-50%)

Damage Level @ ;i i) pamage (51-75%) [ Low Damage (0-25%)
Fig6e8&kercebitagri buti on of I ncident.s and Cost
Very high damage incidents dominate b®dthr cferrequ
CI TG, 2022

The data reveals an damagesitmnaigdedtf $sciwmicygh i
| ower aveU3@s8,888)s while stildl accounting f
category may represent an optimal target f

containment measures.
D.Perpetrators

The analysis of 1,864 documented damage case

devastating financial 1 mpacts on Tigr&8y's en
mil |l ion.
Financi al |l mpact and Targeting Strategies

Asshowhi g&9, et he Ethiopian National Defense F
majority of the finabhtmdlliidamagesFii gibide o er ng
reveals a critical di stinction in tactics:

inci deotwis@® 08030, the Eritrean Defense Forces \
nummdr i nci dents (953) batr oS dal8l,.&rTHiosweirn daivc
a fundament al di fference in tamndeaetei mgp,sewist la

EDF on a | ar gevwalnwenbtear et d.ower
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Total Damage Cost by Perpetrator Group
Tigray Energy Infrastructure Damage (2020-2022)

cor [ 7+

ENDF & EDF . 3.37

Others . 3.28

ENDF & Amhara Forces |<1.00

Amhara Forces |<1.00

Unknown |<1.00
<1.00 10.00 20.00 30.00 40.00 50.00
Total Damage Cost (Million, USD)
Data source: Field damage assessments | Cost converted at 56.6 ETB:1 USD
Fig6%AverGQoset per I ncident by Perpetrator

Average Cost per Incident by Perpetrator
ENDF

ENDF & Amhara Forces

- ENDF & EDF
o
o
© Others
e
(O]
o
Unknown
EDF
Amhara Forces
0 20,000 40,000 60,000 80,000
Average Cost per Incident (USD)
Figer@ei namenpalct of Energy I nfrastructure Des

Source: CIl TG, 2022

Destruction Mdtfhacdsncy and

Figgt®| |l ustrates the alarming efficiency of
ENDFecoad28. 8% complete destruction rate. Th
more thorou-tph.,al widtelst neaati on rates of 98. 1%
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systematic eradi caRii @tk  swhfi wcrht hsehro whsanaahialte dd ei

was the predominant mechanism across all per

Damage Level Distribution by Perpetrator

100%

5% Damage Level
i)
2 . High Damage (51-75%)
S 50% B Low Damage (0-25%)
o
E . Medium Damage (26-50%)

250, . Very High Damage (76-100%)

0%
2 & & 2 £ & &
069 & N 069 & <& @“\
& < & (n (o) &
@'{b ‘({b& e<§< )
& & >
ks
[
S
&
Perpetrator

Fi g6 omparAantailwesi s of War Damage Attributio
Source: CITG 2022

Economic |IlmpfarcastarnWct ure Targeting

The economic consequences of the$seéegdt2feren
demonstrates than, deé¢s perat potdestiralclty ol owe
hi ghest reconstruction costs, underlining tF
The strategic focus bifg&ihéwvbi dbesshowsi dthat st
and distridubheobascskbo@imosot oODher gPD&8 of the
damage ®©@FmIISIDi emsuring the col | alple Iwarud as th ec
for transmissi on da6ammiglelsi arc cafrh tlUIFierR @&iDa i314e
values for the generation are for the Tekeze
foll owing cost breakdowns USD 5.20 million a
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Total Damage Cost by Damage Intent

e Damage _ 49‘4M

R

c

"2 Collateral Damage - 15.5M
o

[=)]

©

E Looted/Theft 2.5M

(=]

Other/Unclassified | 0.2M
oM 10M 20M 30M 40M 50M

Total Damage Cost (Million USD)

Note: Values in millions of USD
Figexr2Econdmpact of Different Damage Mechani s

(Del i beratMetbhamdageé ncurri nYourhee Hi @lhTeG,t2 CdXt s

Intention Type

. Collateral Burning
. Collateral Damage
. Deliberate Damage
. Intentional Burning
. Looted/Theft

. Other/Unclassified

Damage Intentionality Distribution by Perpetrator

100%

75%

50%

25%

0%
& 3

Percentage

o & & @ &
& @Q \\0 < &\é @“x
< <& «° 2 o) &
< < & N
¥ Q‘;‘é‘
L
£
Perpetrator

Fi g6t 2 a malgret entDiomtarliibkwt i on across Perpetratc
(Distinct Patterns of Coll ater,alSoWwetddd®@2 Del i berate De:c

The combined evidence from t hepsreonfgiegluraesss arud
Tigray's energy -yal de Theg&NDRYgs bomhined wi
destructio-hotaatd thet neation efdiaiemiclyi ed st

of systemic coll apse. This data provides a
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underscores t hat reconstructi on mu s t addr es
net works and t hev a&ltuae tdeirgams ahsossest so.f hi gh

Total Damage Cost by Infrastructure Category
Tigray Energy Infrastructure Damage Assessment (2020-2022)

Transmission 34.69

Distribution 28.12

Infrastructure Category

Generation

0 10 20 30
Total Damage Cost (Million USD)
Data source: Field damage assessments | Cost converted to USD at 56.6 ETB:1 USD

FigaXr#Repl| acComentDi stri bution across Energy I
Source: CITG, 2022

Transmi ssion | ines

Broken
conductor

cable conductor

Fig6Ir®Sev er3es0kkv CondMek evireik @ltr latehsemi ssi on Li ne
Source: CIl TG, 2022

The severity of damage to transmission infr
Critical ftihtatiien s Ghetragloe 23 0Kk V-Aldiwmae 18BR2K VMd K €
sustained the most extensive damage (both &
failures that triggered prolonged regional b
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Hi ¢¢lol t age corridors bore thegebrdiing proofpoattti a
affecting 230kV systems, the backbone of Tic
underscore both the i mmedi ater mpercamnioonnal bc
i mposed by this systematic destruction.

FigeareFai lodre30kv Transmi sTeikedbte gleldiflmeast ruct ur e
Source: CIl TG, 2022

The assessment of three criticHMékeRMBiRENI @& ar
As heeAd hanat a, - h dHueme®merar o corridor s - reve,
i nduced t damdgenfrriacsittryuct ur e . The invefntory
conductors (AAAC and OPGW cables), 209 coll a
damper s. Particul arfliybenrot@PmhGW dasbltehe, |roesmsr eod
infrastructure and telecommunicatrirbobppl ediptahb

backbone transmission network connecting Tig

Damage assessments {Teketzleerceawtaarldeegtiecd Mleeksetlrl ue
speciali zed component s: 283 MM2 kapsdedtoower §
Et hi opi an Defense Fogé&GétsniEsgéh®d Oemptoenseenti n
|l osses show consistent patterns of damage tc
(1,037 wunits), and porcel ain insudransorac r(obs2s

corridors suggest systematic targeting of tr

The compounded damage across these <corri doj
transmission capacity. (The®u siameesretrast yofd ocalane

condocs and 383 coll apsed towers, with ancil
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suffering proportional |l o-s ed udTmg dpeasratit@r

supply to millions anfdldarcoenpc ® e sstedle gl ede & tt faib
provide both a technical basis for reconstru
violations of international humani tarian | aw

Substations
Critical I nf r astSyusctteunnmiec DGonmasgeeq uaenndc e s

The targeted destruction of electritaglereudbs:
di sruptions to the regional power grid. Att.
compromi sed voltage orneggeud ahtliacnk o uttrsi.g gTehrei nMe k
pivotal hub, sustained critical damage despi
drone stri kfeisgbtlalks s hown i n

1]
4
]
|4
i
01
or
as
4

Fig&X?2 Drone Attack Damage to Mekell e Subst a
(Rritical 230KV Hub Lithki NgtToBade Gy dCbPGWRO22 0
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o

\

Figear&@&est rTayaed f dherhealmivaeer house,-l edowedgD8ange
Source: CI TG, 2022

Di stribution networKks

The Ethiopian Electric Utility (EEU) suffer
tgeted attacks -dektaoggiwNgIntenegle Uiwnes, and
plunging the relge omhotnd or @aphikoEesg&dZhceupghes
Fig&saxlerovides visual document atdtoend odpdr eTisgr
energy i nfraswapuecrtiuorde. dTuhreisneg itnmaeges captur e
mul tiple infrastructure component s, includ
Power hbiug @14 B(, damaged distributiPFing@irBansf or
shatteredi stornicriettieon pol es Fiega&?2 Re d uacnadt i roanvad g
substation equipmenttig2i | Thearwadesablflatio

destruction, affecting both civilian and st
targeting of energy Ssystems. Tlhietsaea maigeud |
assessments and highlight ithe i o@eedffamri ¢tocal

support economic revival
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Fig6Xr@estrrDdaysegd i buti onfefcrhansaf or mer i n

Fig&2z@est rrDaysad iThbanis 6o rOoenrcP edaeidd aga. Ar bi
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