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Uwnbuwfununipjw plidwt hwuwnwwnyb| £ Gplwuh wyhnwlwt hwdwuwpwund

Shunwlwu nEhwdwp' Uwpquywt Swjly Lunup
nuwnbuwghwnijwu nnyunp, ynpndbiunp

Muwonnuwwu punnhdwlunuubp'
Unwpbpywtu Upwd <dwywyh
nbfuthlulwu ghunneniutubph nnywnnp, wpndbunp
Rppw2jwt Lwhpnthh Utuhpwph
nuwnbiuwghwnnipjwu pEYuwsdnL, nngbiun

Unwowwnwp Yugdwlbpwnipniu' Bwpunwpwybinnuejwi b ohtwpwnpniejwl
Lwjwunwuh wqgqwiht hwdwuwpwu

Uwnbuwfununipjut hpwwwpwlwjht ywonmwwunyeiniup Yujwuwne t 2026 pdwlwup
ognuwnuph 27-htu, dwdp 15%-hu Gplwuph wbwwywu hwdwuwpwund (0025, p.
Gplwu, Upndjwt th. 52) gnpdnn << RPYSY-h Sunbuwghunnygyuu 015
dwutwghwwlwu funphpnh thuwnnu:

Uwnbuwfununipjuup Ywpbih £ dwunpwiuw) Gplwuh ybwnwlwu hwdwuwpwup
gpwnwpwunw:

Utindwghpu wnwpywd £ 2026 pwywuh hniyhup 10-hu:

£L PYYY-h Sunbuwghwnnipjuu 015 dwutwghwnwlwu funphpnh
ghwnwywu pwpwnninwn,
nunbuwghwnipju pLlYuwsdNt, nngkiun
Uutw <nyhyh <wlynpowjw
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USELUNUNRE3UL CLAKULNRT PLNRUGPIL
Unbuwlununipyjuwt ptdwih wpnhwlwuniyeyniup: Ugquiht wudunwugnieiniup

dwdwuwlwyhg wywydwuubpnwd pungpynud £ ng dhwju nwgdwlwu W pwunwpwlywu,
wjl  nunbuwlywl, wwpbuwhu, Lubpgbwhly, plwwwhwywuwywu L opwihu
wuynwugnipjwt  hnfujuwwygws pwnwnphsubipp:  Uu  opowtwynid  opwyhu
nbunipuubiph Wwhwwunieniut nt wpryniwwybinn - ogunwgnpdnip  <wijwunwuh
Cwupwwbtinniejut hwdwp nwnunwd 5U nwgdwldwpwlwu tywuwynyejw fjutunhp,
pwuh np wgnnd U plwysnipjwu  YEluwwwhnddwl,  gjninununbuniyejw,
Fubpgbwhlwih,  wpryniwwpbpngyuu,  Eynhwdwlwpgbph W unghwjwywu
Yujniunygywu  Jpw:  Hdwih - wpnhwywunyggniup - wwjdwuwdnpdwd £ opwyhu
wwownubph  wwpwdwlwu b ubgnuwiht  wuhwjwuwp  pwtudwdnipjwdp,
Gupwlywnnigwdpwiht  Ynpnwwnubpny, Yhdwjwlwu thnthnfunygywu  huwpwynp
wgnbignigniuubipny,  wunpuwhdwuwiht  opwiht  hwdwlwnpgbph  Ywnwdwpdwu
pwnpnnijniuubpnd b wwhwuswpyh wéh Ywd Yuwnnigudpwiht thnthnfuniejwu
nhuytipny: Uu wwydwutbpnuwd opwiht wugumwugnigniup twwwwlwhwpdwp
nhunwpyb npwbiu wqquiht wuynwugnigyw dhgninpunwh pwnwnphg, nph hwdwp
wwhwugynwd  Gu  hwodunybh  gnighsubip, ugbuwpwiht  quwhwwnuubp L
ubpnpnwwiht  npngnudubiph wunbuwghnwlwu  hhduwynpnud: - << wgqquhu
wuywnwugnipjut  nwqiwyjwpnipjwt  «Gpowlw  dhowdwiph  wwhwwunipniup»
pwdunwd hunwynpbu tpdwd k, np opwjhtu wwownpubph, wyn pynud Upwpwunjwt
wpunbiqyut wjwqwuh ni ginwihtu Eynhwdwlwpgbph wpryniuwybn junwdwpnudp,
Yuuwywt vpwuwynipjwu ophwljwp wywquuubph ni gbpfuntwy wwpwdpubiph
wwhwywunwp b hwnljwwbu Ulwuw @Gh EYynhwdwwpgh JGpwlwugunwdu nt
owywhdw| ogwwgnpdnuip  hwunhuwunwd  Gu  whbwnewu  wuduwugniyejwu
wnwuwhbppnieniuutpp: UphLunyu dwdwuwy, <wjwunwund fudbint b nnngdwu
onh dwunwlwpwpdwu hwdwlwpgbpnd shwpqundwsé opp Swywjubipp 2wpniuwynud
GU duw dwjpwhbin pwpép: Npn2 nmwpwdwopowuubpnid b ubpphu dwwnwlwpwpdwu
gwugbipnud $hghlwywu Ynpnunubipu nt wwophup 9pwnp dhwuhu gbipwquugnud Gu
60-70%-p, husp nunbuwwbu b EYninghwwbiu wuywyniu £ nupdund hwdwlwpgp:
LUywé hwuqudwupubpp pwgwuwpwn Gu wunpunwnunw <wjwunwuh wqgwihu
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wuyunwugnipjwu wipnne hwdwlwpgh Ypw, funspunnintiiny wwnbuwghtu, tubipgbnhy

nL nunbuwlwu wuywnwugnipjup:

Uptuwwmwupp  dhwdnpnud £ opwyhu wudwwugnigjut  wbuwlywu L
dbpnnwpwuwywlu hwpgbipp, <wjwuwnwuh opwiht  nbunipuubiph  oguwgnpddwu
nwqiwjwpwlwu fuunhpubpp b nunbuwghunwdwpbdwwnhulwu dnnbwynpdwu
Yhpwnwywu gnpdhpubipp: Wn  hwdwnpnigyniup  htwpwynpnipiniu £ wwihu
quwhwwnbi nhuytipp, twppbpwyb) pwnwpwlywunyejwu wnwouwhbippeniyeniuutinp W
wnwowpybig opwjhu dwwnwlwpwpdw, Ynpnwuwnubiph ypdwndw,
wwhbuwnwynpdw, dnuppnphtugh nt wunpuwhdwuwht  hwdwgnpdwlygniejwu
ninnnipniuutipny gnpduwlwt dhongwnnidubn:

Chnwqgnuinipjuu tywwwlp b juunhpubpp: <Gunwgnunejwu  hhduwlwu
tywwnwlyp << opwihu nbunipuubph wwhwwudwt nt wpryniwwybin unwjwpdwu
hhduwfuunhpubph  nwnwWuwuhpnEnut nt - wunbuwghwnwdwpbdwwnhwlwu
dnnbiwynpnidu £ << waquihtu wudwnwugniejut nwqiwywpnipjwt hwdwwnbpunnid:
Lywwwnwyht hwuubiint hwdwp wnwownpyb W ndyt| Gu hbinlyw| fuunhputpp.
> dowlt fjudbnt b nnngqdwt opwdwwnmwwpwpdwt hwdwwpgbpnd shwojwnywd

oph, Ywd shwoywnjwd oph (wugptt NRW - Non-revenue water) pwuwlp

ujwgbigdwtu  ninnywd  ubpnpnwiht b ppwdwlwu  dhongwnndubph
dnwinbignuiubin,

»  dowlb] <wjwuwnwuh wunpuwhdwuwht opwjht nbunipuubph  Yunwjwpdwu
hwdwwwpthwy Sdpwghp' ubpwntiny Yhdwjwlwu hwpdwpynnulwunypiuwu W
wnwpwdwonowuwihu hwdwgnpdwygnipjwu pwnwnphsubip,

»  lJwnngh) fudbint W nnngdwu hbn Juwywsd opoguiwgnpddwt wwhwugwpyh
guwhwwndwu n1 2026-hg dhusk 2030 pR. ughtwpwjht Ywufuwwnbudwu dnnbjubn,

> (bpndt| Gplwu pwnwph onipgopjw opwidwwnwlwpwpdwu hpwagnpdtihnyeiniup,

hwidwlwpqwiht uwhdwuwhwynwiubpp, pwpbhnfunwdubph ninphubpp U 2030 .

ugbuwnubinp,

»  aduwybpwb) b Edwhphynpbu unniglip whwnnyeywu fungbihnypjwu dwlwpnuwyp
(wugytiptiu FSI - Fragile State Index), opwjhu uppbuph gnighsubipp, nGunipuwjht



Yuwnnigywépp U Yhdwjwlwu gnpdnttbpp  uwwnn  dnnbh  wbuwlwu  no

dbpnnwpwuwlwu hhdpbipp:

Chwnwgnuinipjuy opjljnp b wnwpYu: L<Enwagnunniejwi opjinp <L opwjhu
nbunipuubiph unwjwpdwu hwdwlwngu £: <Gnwgnunygjwu wnwplwu << opwihtu
nbunipuubiph wwhwywudwu L wpryntuwybin ogunwgnnddwu
nunbuwghnwdwpbdwnhjwlwu  dnnbjwynpdwt  dbpnnubpu nt <& wqquihu
wuynwugnipjwu nwqdwdjwpnipjwi dbe npwug Yhpwndwu huwpwynpnipjniuutipu
Gu:

Unbuwjununipyjwt  wbuwjwl, dEenmqupwiwjwu b wbnjunjulu
hhdptpp: Uwblwlununiygjwt hwdwp hhdp Gu hwunhuwgtp UU, wnunbuwlwu
wuynwugnipjwu, opwiht wuynwugnipjwl, puwlwu nbunipuubph junwdwpdwl,
Yuntu - qupqugdwu b nunbuwghnwdwptidwnhwlwu  dnnbjwynpdwu
bpwpbipjw) ghnwywu dnnbignwiubpp b npwug  Ybpwpbpnn  hwpfuwywu L
wpunwuwhdwiujwt  gpulwunyeyniup: <hnwgnunigjwt  hwdwp  wnbntYwnywlwu
hhdp tu hwunhuwgti << opwjhtu nbunipuubiph Ywnwlwpdwu ninpunhtu wnusynn
hpwywlywu wyuwnbipp, whwnwlwu nwqudwdwnniegjniutbinp, Spwagpwjhu
thwuwnwpenptinp, yhtwlwgpwlwt ndjwiutipp, dhowaqquiht Yugdwlbpwnigniuttiph
qtiynygubipp, huswbu twl ghuwlwu hpwwywpwynuubpp, Jwutwynpuwbu' <<
Uqgqwjht  Jptwlwgpulwu Swnwjnigjuu, << Lwupwiht  dwnwjnipjniuubph
Ywpgwynpdwu  hwuduwdnnnyh, << Swpwdépwiht  Ywnwdwpdwu L
Gupwywnnigwdépubiph  UwliwpwpniEywu  (S4UEL)  Rpwihu Yndhwbh L
hwlwwwunwufuwu wEnwlwu nt dwuuwynp Jwpdhuubpp, huswbu twlb UUY-h
Mupbup b gyninununmbunipiut uqdwlbpyniypjwi, <wdwluwphwiht pwuyh b wyg
dhowqggqwiht hwuwnwwnipniuutiph wywounnuwlwu Uyniebip nu wyjwiubpp:

Lhwnwagnunnipjwu pupwgpnd Yhpwnytp Bu wunbuwghunwdwebdwnhwlwu
dnnbwynpdwu,  Jpbwlywgpwywu, Edwhphy, hwdwlwpguihu  Jbpindniejw,
hwibdwwwlywu  JGppndnipjut,  owwhdwjwgdwy, nhulybph  qUwhwwndw,
Ywufuwwmbudwu W ugbwpwiht dnnbwynpdwu dbennubpp, huswybu twl dwjuu-
ognun ybpndnipjw, wwubjwihu Eynundbinphlwih, ugbuwpuwihtu bW Ununb Ywnynjh
dnnbwynpdwt  dbennubp: <wodwplubph JGpwpuwnpbihnggniup bW wdywjubph
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Ywnnigdwdpp ubipyuywgyb) Gu hwybijwsdubipnu, wyn pynwd’ Python-ny duwynpywd

wwutiwiht wdywiutiph pwquih dhgngny:
Uwnbuwlununyejwu hhduwwu ghnwlwu wpnyniupubpp b unpnypp:

>

Unwowplt £ <wjwuwnwuph  wunpuwhdwuwihu  opwiht ntunipuubiph
Ywnwjwpdwtu  hwdwwwpthwy  Spwghp, npp ubpwnnd £ Yhdwywlwt
hwpdwpynnulwunypjwu, oph  wwhwwudwt, wuwiubph  hnfuwtwldwu W
nwpwdwopowuwiht  hwdwgnpdwygnuygywu  gnpdhpubip,  huswbu  uwl
Uunpuwhdwuwiht - opwiht Yuwnwywpdwu  funphpnh  (TWGC)  unbinddwu
wnwowny:

Uowlyyti bu £< fudbnt W nnngdw hbinn Yuwywsd opoguinwgnpddwu 2026-hg dhush
2030 pp. ugbuwpwihtu quwhwwnwiubp' hhdudws puwlsniyeiut, nunmbuwlwu
wéh, sbipdwuwnhbwuh b wgpwpwiht gpogunwgnpddw gnpdnuubinh Ypw:
Ywwnwpyb k Gplwup opwdwwinwwpwnpdwu hnwwhnyejwu
uwhdwuwthwynwiubiph  Ywnnigywdpwihu gbpndnipinitu bW dowyyl, £ NRW-h
ujwgbigdwt ubipnpnudubph unnfuwunhy quwhwwdwu opowtwl’ unbuwywu
hpwagnpdtjhnigyniup W wunpnonieiniup qguwhwunbiint hwdwp:

Ywnnigytip bW Edwhphynpbiu unnigqyb) £ FSI, opwiht uepbuh, dbYy oushu puliunn
<UU-h, Eubpgbnhy Juiujwdnipjwu, gninuntunbuwywt Yunnigwséph b
Yihdwjwlwu gnpdnuubiph  hnfujuwwlgywdnipniup  quwhwwnn  wwubjwhu
dnnkifh dninbignud:

Unwownyyby tu fudbint b nnngiwu hwdwlwpgbpnd shwoywnjwéd oph (NRW-h)
ujwgbigdwt,  fubjwgh  hwpywndwu,  wpunwhnupbph  hwjwuwpbpdw,
dnuppnphugh, hpwjwlywu n Sptwlvwywu fupwuubph, huswbu vwl
opwdpwpwihu (ndnwubph Yhpwnwywt ninnnipjniuubn:

Uwnbkuwjununipjuwtu wpryniupubph nmbuwlwo b gnpsuwljwa tywuwlynipyniup:
Uofjuwwnwuph wnbuwlywu tpwuwlniyeiniup opwihtu nbunipuubph Yunwywpdwu

fuunph nhunwnpyndu £ wqquiht wudunwugniejwu nwqdwywpnipjut b pwuwywywu

quwhwwndwu dphwutwywtu  opowliwynud: Snpduwlwu  Upwuwynipniup

wwjdwuwynpyws £ upwuny, np wnwownlyynn dnnbijutip nt dhongwnnudubipp Yupnn
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GU oquwqgnpdyt) << whnwlwu Yunwljwpdwu dwpdhuubiph, opwiht inbnbunipjwu
wwwwuluwtwwnnt Junnygubiph, wbnuiwu huptwwnwywpdwt dwpdhtuubph L
nwquwjwpwlwu  wwuwynpdwdp  qpwnynn  Yuqdwybpwneniuiubph - Ynndhg,
dwutwynpwwbu' << Spowlw dhowdwiph uwfuwpwpnizjwu, << SYEL pwjhu
yndhwnbh, fudbint oph L gpwhbnwgdwu  Swnwjnyyniubp  Jwwinignn
puytipniniuubiph nu hwdwjupubiph, QPUM PPL-h, huswbiu twl <L-nwd gnpdnn 14
2noguwgnpdnnutiph puybipnigniuutiph (Q0L-tiph) Ynndhg: Unweowpyynn dnnbijubpp
Ywpnn Gu Yhpwnytip wwhwuswnyh dhouwdwdybn ugbuwpubiph Ywnnigdwl,
hwdwlwpgwyhu Ynpnwnubiph tjwgbgdwu, ubpnpnuwwiht wnwouwhbpenieniuubph
punpnipjwt, opwjhu nhulbph dnuppnphugh L nwqiwywpwlywu thwuwmwpenpebph
quwhwwndwu hwdwp:

Uwnbuwfununiejw wpryniupubph thnpdwptunipyniup b hpwwywpwynudubpp:

Uwnbuwfununipjwt hhduwnpnypubnt nt ghnwlwu wpryniupubipp putwpyyb) Gu
ENL Sunbuwghwnipjwu b Ywnwywpdwu Swynynbinh «Sunbuwghwnipjut dke
dwpbtdwwnhjwywu dnnbwynpdwu»  wdphnunwt:  Unbuwfununipjwt  ghnwywu
wnryntupubipu nL unpnyeh npnyRutinp gynigyti b hwywuniejwu U wpdwuwgbip uwl
«pnpnontipunipwpwunigjuu - U 2pgwlw  dhowdwiph  dnuppnphugh  wpnh
hhduwfuunhpubipp Lwjwutnwuh Lwupwybwnnyejniunid» funpwgpny
hwupwwbwwywu ghunwdnnnynud (ML, bplwu, 2024p.), «Pnuwybpwynn
wnuwmbunipniu. pYwihu wbluuninghw, nwpwdwlwu wuhwdwdwuunyeniuutp b
Ywuph npwly» tunpwgpny dhowqggquihu ghwwdnnnyhu (6M&, Gpluwu, 2024p.),
«Pntuwytipyynn nunbunyeynit. dwpnuiht juwhwnwh qupgugnd, unbndwpwp
unpwpwpwlwu nunbunyeinit, Yujniu tbpwnwlwu wé» funpwgpny dhowqguiht 2-
pn ghwnwdnnnypu (6ML, bplwu, 2025p.) UL International Scientific—Practical
Conference “Modern Challenges and Achievements in Information and Communication
Technologies — 2025 dhowqquwiht ghnwdnnnypt (Pwpendh whnwywu hwdwuwpw,
Pwpenwh, 2025p.): UwbUwlununipjut pbdwh  opowtwlyubpnd  unwgqwd
wprynwupubipp wpunwgnyws Gu htinhuwyh 7 ghnwlwu hpwwywpwynwiubpnid:

Chwnwgnuinipjut swjwip b unngduépp: Unbuwfununiyeniup Yugqddws b



ubipwdnipiniuhg, btpbip  gnifuubiphg,  tgpwlwgnieniuubinhg,  oguwgnpdywd
ghwywuniyejut gwuyhg b hwybjwdutiphg: Uinbuwfununygjwu punhwunip dwywin
Yuwqunud k209 Lo:

UStLUNUNRE3UL <hULULUL PNYULHUUNRG@3NRLL

Unbuwfununigjwu  wnweht'  «Uqquyhtt  wujuwugnipju  wwywhnydw
wmbuwluu b Jepnpupwuwluu hhdptpp» qunid nwnwuwuppytyp £ wqgquiht
wuywnwugnipjwu  Enypniup, twwwwlyubpp L futnhpubpp, puswybu twb npw
dwiwuwlwlyhg pwqiwpwnwnphs puluinwip:  Ugqquiht  wuywmwugnipniup
nhunwpyynd £ npwtiu thnfujuwywygwd punwpwywt, intunbuwlw, unghwjwlwu,
wnbnbGywwnjwlwu, Lubpgbwnply, wwpbuwiht, puwwywhwywiuwlywt W 9npwhu
gnpdnuubph hwdwywpg, nph Ubpunwd puwlwu nbunipuubph wwonwwunyeniup
whwnwywu nhdwywniunygywu wwjdwuubphg £ Sntjup hwdwnpnd £ wqguht
wuynwugnipjwu nbiuwlwu dnuinbgnuiubipp’ nbiwhunwlwu, lhpbipwi,
Yuwnnigwdpwjiht b hnWwuhwmwp wuywnwugnipjut ninnniejniuutipp, W hhduwgnpnd
<< wwjdwuubph  hwdwp  hwdwygwd  dnnbgdwu  Yhpwnbjhnyeniup:
Nwnwiuwuppynd GU wqqujht pwhbtiph U uwywnuwihpubph nwuwlwpgnuwubpp,
huswbu twl << wqquiht  wudunwugniejwt hpwjwlwu ni huunhunnighnuwg
opswuwlyp: Unwudtwhwuinly npwnpnieiniu £ nwpadbp opwiht nbiunpuubpht
wqgqwihu  wuymwugnigjwt  nwqiwywpnigniutpnud,  Jdhowqquwihu  thnpéhu L
Lwjwuwnwuh opwjhu wwwhnyywdntejwu wnwuduwhwwnnyeyniuubinhu:
dbipinwdnipiniup gnyg £ wwihu, np opwiht wuywmwugnieniup wbiwp £ pulwiyh ng
dhwiy  npwbiu  putwwywhwywiuwlwu  Gupwninpw,  wyl npwbiu  dhoninpuiwht
nwqdwjwpwlwu nbunipu, npp dhwdwdwuwy wgnnud b wwpbuwihtu, tubpgbinpy,
nunbuwlwu b unghwjwlwu Yujniunygyw Yypw:

Sfund  opwiht wudunwugnigjwt  quwhwwndwt  dbpnnupwuwlwu  hhdpp
Ywwynw Lt nbunipuph wnyuwjnygjw, dwwnskiihnygywu, npwyh, dwwnwlwpwpdw
hnwwihnyejwl, Gupwlwnnigwdpubiph fungtihnigjwu U unwywnpdwu Yuwpnnniejwu
hwdwnpnipjwt htinn: Cungdynid £, np oph punhwunip dwywip hupuhtu pwywpuwp sk
wuywnwugnipjut dwlwpnwyp punpwgntiint hwdwn. wuhpwdtion £ qguwhwinb) npw
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nwnwdpwihtu pwafunuip, ubignUwjunipiniup, Ynpnwwnubpp, spwiht hwdwywpgbiph
wbluhywywu  Jptéwyp b wpnwlwpg  ppwyhbwlubph  ujuundwdp
nhdwywyniunigyniup: Uhowqgquiht nwqdwdwpnipniiubiph hwdwnpnigyniup gnyg &
nwihu, np opwihu  nbunipuubpp hwéwiu  ubpwndnd  Gu - Yhdwjwywu,
puwwwhwwuwywu, wwpbuwjhu Ywd Eubpgbnhy wudnwugnipjut pwdhuubpnu b
hwayunby tu ubipyujwgynu npwtiu wdpnnonyhu hupunipnyu ninpun: <wijwuinwuh
ntwpnd  wnwowpyynud £ owyn Yuwbpp  hwdwluwpgb)  dhwutwlwu  opwyhu
wuynwugnipjwt  opwlwpgnid, npwnbin swihbh gnighsubpp Yupnn Bu juwyb)
wqgwiht wuunwugnipjwl nwqiwywnnipjwi uwywwnwubiph htwn:

Wu hhdph ypw opwjht nbunipuubph ujwwndwdp uywnuwhpubipp nhunwplyynwd
Gu ny dhwu npwbu  uwlwynyeniu,  w)jl Yunwwpdwu - dwunnnuwubiph,
hnwwihnyjwu ujwqiwt, wpwnwhnupbiph, wnunnundwy, Yhdwjwlwu onybph L
wunpwqgqwiht  Yufudwdnigniuutph  hwdwygnigyniu: U duwybpwynwp hhdp |
wnwihu wugub] hwonpn  gnifuutiph  nhulwihu, ugbuwpwiht W ubpnpnwwhu
dnnbubpht: Uhowqgquiht thnpép gnyg k wiwihu, np whnnyeyniuubph fungbjhniejwt
hwidwlwpgwiht quwhwwdwtu gnpdhpubipp, huswhuht k Fragile State Index-p (FSI),
Ywpnn GU  wpryniuwybnnpbu hwdwnpdbp opwiht nbunipuubph Yunwywpdwu
gnighsubiph htwn' huwpwynpnienit nwny pwuwywlwunpbu guwhwunnby, pE huswbu
U opwiht wupwywpwpywdnigniup, Yhdwjwywu thnihnfunyeyniup b Eubipgbnply
Ywiuqwonigniut - wgnnud - whwnwlwu  puunpnnighnuw)] - Jugniunggqwu b
wuywnwugnipjut Yypw: FSI-u, npwbtiu dwutwynp ybpnidwywu hunbipu, hwdwnpnud §
unghwwlwu, wninbuwlwl, pwnwpwlwu L  wujnwugqwht  nwulbpynt
gnigwiupubp' unbindtny punhwunip «fungbhnuyeywu» Jhwynp jnpwpwugnip Bpyph
hwdwp:' 2

Uwnbuwfununigwu  Gpypnpn’  «Qwywuwnmwuh  Cwupwwybnnpjut  9pwjht
nbunipuubpp wpryniuwybwn oquuwgnpdiwu hpduwfuunhpubpp
wnwpwoéwpowunid» qifunid Ybipinynid Gu opwght nbunipuutiph nwgqdwyjwpwlywu

! Fund for Peace. Fragile States Index: Methodology and CAST Framework. - Washington, DC, 2017
2 The World Bank. World Development Indicators API: NY.GDP.PCAP.CD; ER.H20.FWST.ZS;
EG.IMP.CONS.ZS; NV.AGR.TOTL.ZS. - 2025.
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ogunwagnpddwu  dhwnwiubipp,  Ywpquynpdwt  gnpdpupwgh  Upwuwlynieniup,
wunpuwhdwuwht  nhuybpp, wwhwuswpyh hbnwulwpubpp L pwnwpwhu
opwiwwmwlwpwpdwt pwpbthnfunwiubinh huwpwynpnigniuubipp:
Owfuu-ognun Ybpndnipjwu hhduwywu swihwuhoubpu GU'
NPV = PV(Benefits) — PV(Costs); BCR = PV(Benefits) / PV(Costs)
Unjniuwy 1
Unwgwpyynn dhowdnnipynititbiph ognun-dwhiu hwpwpbpwygnieyniup®

Uhowdwnnientu BCR
Nnngiwt wpnhwlwuwgnd 3.1
2nph npwyh dnuhenphug b nywiutph thnfuwtwynud 2.4
Ununnundwt ybpwhuldwt dpwagpbp 1.8
Swpwdwonowuwihtu hwdwagnpdwlgnipniu 2.5

Sfup wnweoht Gupwpwdunw opwiht wwownpubph Yunwjwpnwp nhnwpyynd £
npytiu << unghw-nunbuwlwtu  qupgqugdwl, wwpbuwjht  wuywwugnipjw,
hhnpnkubpgbnhlwih, puwysniput  spwdwwmwywpwpdwu b Eynhwdwlwpguht
Yujnwnigjwtu  wwpdwu: Pwgwhwjnynd GU opwiht  nbunipuubph  wuhwywuwp
pw2tujwdnipjwu, Fupwlywnnigwdpwiht dwywdnipjwl, Ynpnunubph, wnunnundwu
L Yhpdwwlwu gnpdnuubph hbn Yuwwywsd hhduwlwu nhulybpp:  Gpypnpn
Gupwpwdunu ubpyuwjugynud £ <wjwunwuh wunpuwhdwuwihtu gpwiht nkuntpuubph
Yuwnwywpdwt hwdwwwpthwy dpwgnph npwdwpwunyeniup: Opwghpp Ubpwnnd §
nnnqiwl wpnhwlwuwgnuwd, oph npwyh dntppnphtug b wuutph hnfuwuwynid,
wnununidwu  Ybpwhuynd,  opwdpwpwiht  nidnwubp b tnwpwdwopowuwihu
hwdwgnpdwlgnipinit: Swluu-ognun Ybpndnipjwdp quwhwwnynd § wnwewnlyynn
dhowdwnnipiniuutiph wunbuwywu uwywwwlywhwpdwpniegniup: Upryniupubipp gnyg
U wmwihu, np mwpwdwopowtwiht hwdwgnpdwlgniewu ninnnieintup ntuh pwnpdénp
quwhwwnywd ognun-dwfuu hwpwpbpwlygniyeniu (BCR = 2.5), huYy opwdpwpwjhu
ubpnpnuiubipp nhunwpywd  Yhdwjwlwu ugbiuwpubpnud nunbuwlwu

3 |
Unpynip” htinhtalh hwadwplubp
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YGuuniwynigyniu Bu  gnigwpbipnul: Dwfuu-ognun  Ybpindnigjwu  Yunnigywdpnud
hwdwnpynid Gu uygpuwlwt ubpnpnuiwht b gnpdwnuwywu Swiuubpp' wyuluynn
wpnwnpnnulwunijwu, onph  futiwnnnupjw, Swnwjnigniuubiph  hnwwihnipjwu,
wnnnowwwhwlwy, puwwwhywiuwlwu U hwdwgnpdwlyguwiht ognunubiph  hkiwn:
“Tw tywwwlu b ong ph Ywufunpnobip dbly wwpunwnhp nodnd, w)p wwppbip
dhongwnnuiubipp  hwdbdwunbh nupdubp gnun ubplw wpdbiph U ognun-dwfuu
hwpwpbpwygnipjwu dhongny:

Unwowpyynn  Ywnwdwpdwu  opowtwyp  ubpwnnd £ uwl  wndjuiubph
hwdwnpbhnygywu bW wwppbpwywu dnuhpnphugh wwhwug: Gppnpn Gupwpwdund
Ywnnigynud Gu 2026-hg dhusk 2030 pR. tudbint oph L nnngdwu hbn Yuwdwd
wgpwpwihu onpogunwgnpddwu ugbuwpubip: Oguwgnpdynid Gu Gpynt thnfuppwgunn
dninbignuiubp’ wunwgh dwnwyuwpwpdwt b wgpwpwht dupdwu ugbuwpwihu
quwhwuwinwd, huswbu twl dwpquihtu unpdwwnpy dnnb)’ puwysnipjwu, tnunbuwlywu
wéh b obipdwuwnhtwuh wgnbigniyeiniuubpp hwoyh wnubiint hwdwp: Ununb Ywninih
qquwyntunipjwu Yybpndnipjudp 2030 p. fudbint oph wwhwugwnyh pwqujhtu ugbuwnph
P5, P50 L P95 quwhwwnwlwuubpp Ywqdb] U hwdwwywwnwuuwuwpwn 130,8, 133,7
L 136,9 djiu ¢* Ugpwpuwjhtu gnpoguiwgnpddwu gnighsp dbuwpwuynd £ npybiu
nnnqdwu htwn Yuwwyywsd hwdwlwpguihu dupdwu dnwnwynp gnighs, ns b npwtu
dwpnip nnnquiwt wwhwugwpyh Gogphwin swithnud:
hudbnt oph wwhwuowpyh Yhpwndwsd $niulyghnuw| dnnbiu £

In(DWD¢, 1) = o + B1GDPg, + B.ln(Popct, 1) + BsTempct, 1y
+ Yy:Marz, + gt

npwuntin DWD¢,n-u fudbint oph wwhwtowpyu k t mwpnud b r dwpgnud, GDPg-u £<
hpwlwu <LU-h nwpblwu wéh wnbdwyu t, Popdt,n-U wyjw) dwpgh puwlysnygyniut k,
Tempdt,n-u | dwpgh stipdwuwnhbwuwihu gnigwuhou £, DWD¢,n-u fudbint oph
wwhwugwplu &, GDPg-u' <LU-h hpwlwl wép, Popt,r-u' puwlsnigniup, Tempd,r-
U obipdwuwpbwup, puy Marz:-p* dwpquipu Ytnd ¢nthnfuwlwuubpp  phuwnp
thnipnfuwluwutbpu Bu r-pn Jwpgnud (dummy  variables)' hwdwuwp 1-h, bpb
nhunwpynwp yepwpbpnd £ wdju) dwpght W hwjwuwp 0-h'  hwywnwl nbuypnid:
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Ujuinbin t-u wwphubpu Gu' 2026-2030 pp., huy rp dwpgh wudwunwu £ L
re{Upwqwdénunt, Upwpww, Updwdhp, Sbnwppniuhp, Lnnh, Ynwwp, Thpwy,
Unnwhp, Ywing aAnp, Swynip} pwgdnpyuup:  Uwpquiht  nquphpdwywu
quwhwwndwu nbwpnd unwgqws wpdbpp Yepwdynd £ hahywlwu dwdwiph'
DWD¢,n = ejwujuwwnbujws In(DWD¢,n)] pwuwdlny, huly hwupwwybnwlwu
quwhwwnwlwup unwgynd £ dwpquihu wpdbpubph gnwwpdwdp' DWD,LL =
2DWDd,n):

udGint oph wywhwlpwnpyh thwunnwgh W ugbUwpwihu nhuwdJdhywu

—e— Owuwnwgh (2020-2024) -
1401 Fwquihl ugblwn e
—*- Pwpbp wé + nnwpwgnud ’,c’
=e= Swon waé / pjubw)nnnip)nLl //
130 .l
,)‘” e
" - -
=120 . JE -
3, T et
=] =TT ~ P
Pty *-
1101
100
2020 2022 2024 2026 2028 2030
Swph

Fdwwywinybip 1. fludbpne oph wwhwugwnlh thwunwgh b ugbiwpuwhu nhuwdhywu*

Ugpwpwihtu  gpoguwgnpddwt  dnwwynp  gnighsh hwdwp  wnwowplynn
woluwwnwupwihu $niuyghntw| pwuwslu £
In(AWPt, 1y) = o + 3:GDPg; + BzIn(IrrLandt, ) + B3Tempt, 1y
+Bin(Farmset, 1) + Yy:Marz, + gt 1y

Wuwntin AWPd¢,n-u wgpwpuwihtu gpogunwgnpddw dnuinwynp gnighsu k, IrrLand.t,n-
p' nnngynn Ywd thwuwnwgh nnngwd hnnuwnwpwdpp, Farmsd,rn-p' gniqughwywu

4 Unpynip” hinhtiwyh hwpduiplikp” wyuniwlwi pupph b juihiunbudwd wnyniuwyh hhdwi
Ypw: Gpnuf 2025 . wnwtdht Yhw sh gnigunpynud. gpudhynud 2024 p. thwuwmwgh Yhnp
dhwgquwd £ 2026 p. ughtwpuwyhtt wpdtpubtpht, huly hwpgwpyubkpnwd 2025 p. pungniagby b 2024 p.
dwjwpnuyht hwjwuwn:
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nuwmbunygyniuubph phdp, huy Marz:-p* Jwpquihu Ybnd thnpnfuwlwuubpp: U
Ywnnigwdpnud nnngynn hnnwnwpwdpu nt gbpdwunphéwup wwhwwuynid Gu npwbu
glfluwynp pwgwwpnn gnpdnuubin, hul wnuwnmbunygyniuttiph phyp wpuwgnind |
ninpunh Juqiwybpwywywu Yunnigywdpn:
Ugpwnuwjhl gpogunwgnnddwl wnnpuhh hunbpuwjhl guwhwwnnudp (2025=100)
125 { o~ Pwquunl

Swpwgnwd + punjujund
—&— Upnyniwytun oguwgnpancd

120 A

115 4

huntpu

1104

105 4

100 A

2025 2026 2027 2028 2029 2030
Swph

Sowwwnytip 2. Ugpwpwihtu opogunwgnpdiwt wypnpuhh hunbipuwiht guwhwwnnip
(2025 = 100)°

2nppnpn Gupwpwdunwd Bplwup onipgonjw opwdwwnwwpwpdwu
huwpwynpnigyniup  nhnwpyynwd £ Gupwlwnnigwdpwjhtu,  Yuwnwywpswlwu,
Phuwtuwywu b Juwppwgdwjht uwhdwlwthwynwiubph hwdwwnbpuwnnd: Uawlyywd
unnfuwuwnhy  $htwtuwlwtu  quwhwwdwu  opowtwynid NRW-h  ujwqgbigdwtu
ninnwd  ubpnpnwiubpp gnigupbpnd - Bu ppwlwu wunbuwlwu - wpryniup
thnpéwpyyws ugbuwnpubpnud: LEpYujwgywsd dwuwwwphwiht pwpunbigh hwdwdwyu,
hwidwnpjws  wpnhwywuwgdwy, fubwgh Ywnwjwpdwt U wwjdwuwgpwiht
Ywpgwynpdwu wwjdwuubpnid 2030-htu huwpwynp k pwnwph d6& dwuntd dninbuwg
gnbipt 2nipgonjw dSwnwynipjwu:

5 Unpynip’ hinhuyh hwpywipljibp:
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Unjnuwy 2
2puiwwnwwpwpiwy Ynpnwunubph tjuqbgdwt b swnwynipyw
qwpnitwlwwunypjw pupbjwyiwt dwuwwwphwihu pwpnbkq (2026-2030)¢

puiwnwlwpwpdw

Ny BYywdwnwptp gnip Cwilwlwpqujhu

Swph dhohtu mbinnnipyniu
(NRW, %) fuwthwunwdubp
(dwi/op)

2026 ~17 ~69 Pwpap
2027 18-19 ~59 Lywagnn
2028 20-22 ~50 Lywagnn
2029 22-24 ~40-45 Swdp
2030 ~24 ~30-35 Swuwn gudp

Roadmap for Reducing Non-Revenue Water (NRW) and
Increasing Average Daily Water Supply Hours (2026-2030)
100 30

9%

70
20
60
50

40

10
30

20

Non-Revenue Water (NRW, %)

10

Average Water Supply Duration (hours/day)

2026 2027 2028 2029 2030
Year

~8— Non-Revenue Water (NRW, %) == Average Water Supply Duration (hours/day)

Note: NRW - Non-Revenue Water. Values represent projected ranges based on phased infrastructure investment,
| . and system i
A

ns based on utility data, rechnica

[

purce; Author’s proj

s, and international benchmarking

GSwwwwytp 3. 2bwpduwndwd  9ph  Ypbwwdwu U opwlwu  dhohu
opwdwwnwlwpwpdwt  wbnnnipjutu  dwdbiph  wybugdwu  Yuiujwdnipjwu
nhuwdhlwt?

NRW-h ubpnpnuwhtu  quwhwwndwu  hwdwp  Yhpwnwd Ununb  Ywnynjh
dninbignuip pny) £ wwihu hnhnfuwlwu uwlwqubph, Yuwhwnw] dwiuubph, gbinsdwu
npnyputiph b wkluuthywywu wpynivwybnnygjwi wwjdwutubpnd unwtw) ng dhwju

6 Unpynip” htinhtwlh hupywplitp:

7 Unpynup” htinhtwlh hupywplitp:
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day  phuwtvwlwu quwhwwnwlwu, w) twbh npw  hwjwuwlywu  dhowlwpp:
Wuwhuny, npnanwip uwydnwd £ huswbu wyuwynn  ybpwnwnpéh, wjuwbu b
wupwpbuwywuwn ugbuwpubph Wuwndwdp dpwagnph Yuyniunyejwu htwn:
Lhwnwgnunneyniup  obignnud £, np - onipgonju dwwnwlwpwpdwu  futnhpp sh
uwhdwuwthwyynd oph wnpnipubiph dwywiny: Wu wwhwugnd £ Ynpnwwnubiph
ujwagbignul, dwwwlwpwpdwt gninhubph Yuwnwdwpnd, dupdwu  Jbpwhuynid,
hwoqwndwu  Gogpwinipini, gwugbiph  thnywiht Ybpwlwugund,  $huwuuwywu
Yuyniunigyniu W dwnwjnipjwu npwyh tuwndwdp hunwy ywpwnwynpnigniuubn:
UwnbUwfununipjwtu  Gppnpp’ «Rpwyht nbunipuubph oquwgnpédwi
wprynibwybnnipyu wnunbuwghnwidwpbiwnhlulwu dnnbGjuynpnudp
Qwjwunwuh Cwupwybnnipyniund» gfund ubpluwjwgynd Gu opwiht nhuybph
quwhwwdwu, dJwunwlywpwpdwu b uywndwtu  wpryniiwybnngjwu - Edwhphy
gtipinwdnipjwu, huswybu twl opwiht wuywnwugnigjwu futnhpubiph dnnbuwynpdwt b
huwpwynp ndnwiutiph dnwnbignudubipp: Unwoht Gupwpwdund duwytpwynid Gu
opwjhtu nbunipuubiph  oguwgnpddwu nhultiph quwhwwndwu  hhdpbpp  wqgqwjhu
wuyunwugnipjwt  hwdwwbipunnd: Nthuybpp nwuwlwpgynd B pun puwyw,
Gupwlywnnigwdpwiht,  wunbuwlywi, Ywnwlwpswywu,  Yhdwjwhwu L
wunpuwhdwuwihtu  pwnwnphsubiph: LepYujwgynw £ wndjujwhbu  dnuhpnphugh,
Ywufuwwnbunn ybpndnipjut, opwiht hwdwlwpgbph wywhyubph junwjwpdwu b
pwpnbqugpulwu Yhgniwhqughwih Yppwndwtu wuhpwdbowniegniup: Gpypnpn
Gupwpwdunw FSI-h L opwjht wupwywpwpywdnipjuwt hnfuwwwlgywdnipiniup
nunwiuwuphpynw £ <wjwuwnwuh, Ypwunwup, Unppbowuh, Ppwup, (Enipphwih b
Mnwwuwmwuh 2011-hg dhusk 2020 pp. wwubjwhu nduwiutpny: Suwhwndb) §
Gpyynndwup $hpudwd wgnbignipniuubinny (two-way fixed effects) dnnb|' Gpyph L
wnwpyw wgnbgnigyniutbph YEpwhuydwdp: 2pwihtu uppbiuph gnpdwyhgp npwlwu
Upwu nwh, uwlwju nduw] punpwupnd 5% dwlwpnwynwd  Yhbwywgpnpbu
Upwuwwih sk Uhwdwdwuwy dty pushu puyunn <LU-h, Eubipgbunply Yuiujwdnyejwu
U gniquntunbuwlwu Yunnigwdph gnighsubipp gnigwpbipnd Gu Jhéwlwgpnpbu
Upwuwwih Ywwbp FSI-h hbw: Uju wpryniupp wwhwugnd £ opwyht nhuytipp
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daluwpwub) wybh jwju unghw-nunbuwywu W huunhnnighnuw| dhowdwpnid b
hwoyh wnub| punpwuph uwhdwuwthwy Swyw|p:
Gpyph U nwpdw $hpudwsd wanbgnieyniuubpny hhduwlwu dnnbju
FSlit = ai + yt + B1-WSit + B - In(GDPpcit)
+ B3 - ENDEPit + B, - AGRshareit + Bs- CLIMit + eit

npwnbin'

FSlit - Fragile State Index—-h dhwynpp tpyph i-h hwdwp nwpyw t-hu,

ai - Gpyph $hpujwsd wanbignieyniup (country fixed effect),

vt — wnwpjw $hpuwd wagnbgnieyniup (nwpblwu punhwunip onbtp L
nwpwdwopowuwihu/ginpw| wagnbignieniutin),

WSit — opwyht uppbiuh gnighsp,

In(GDPpcit) - dbily oushu pulunn <LU-h |nquphpdp,

ENDEPIt - Eubipgtinnhy Ywfujwdnipjwu gnighsp,

AGRshareit - qninwwnuwnbiunygjwu pwdhup <LU-nW,

CLIMit - Yihdwjwywu thnthnfuwywuh gnighs, unnigwd npwbu tnwpbilywu
dhoht obipdwuwnphbwuh wundwihw Gpypph 1991-2020 pe. Gplwpwdwdybn dhohup
ujuwndwdp,

eit — ywwnwhwlwu ufuwh wunwd:

Muwubjwjht pwqwu ulygpniupnpbt Ubpwnnu £ 60 Gpyhp-wwph nhnwpynud,
npnughg hhduwywu quwhwwndwt dbg oguinwgnpdyby £ 59 wdpnnowlywu nhunwpynid:
Gpypp b nwpdw $hpujwsd wanbignipniuttiph ubpwnnwip yepwhuynw k Gpypubph
dwdwuwyh pupwgpnd wuthnihnfu wnwuduwhwwynipniiutipp W pninp Gpypubiph
hwdwp punhwunip nmwpblwu 2nybpp: Wunwdbuwiuhy, yeg Gpyph bW wmwup tnnwpygw
uwhdwuwthwly punpwupp wwhwuond £ wpryniupubpp  dGYuwpwubp npwbu
dbpnwwywu b ugbuwpwiht hhdp, ny pt npwbu Jwiu Wwnbwnwhbnlbwupwihu
punhwupwgnud:

FSI-u wpfuwwnwuph dbig oginwgnpdyntd k npwbu dwypn dwwpnwyp hwdwygyws
gnighs, npny huwpwynp E hGnubp opwihu nhuytph huwpwynp wpunwhwjndwup
whbwniygywu  wunbuwlwu, unghwjwlwu W phuunhwinghnuw] nhdwlwjnunyejwu
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wybih jwyu hwdwlwnpgnud: Uyu dninbgnuip wnwownyynid  hwdwnnti SDG 6, SDG 7,
SDG 13, SDG 2 b SDG 15 uwwwwlutiph swihbih gnighsutiph htiwn:

Fuwhwwndwt hhduwlwu wnwppbpulp two-way fixed effects dnnbju £ country-
clustered unmwunwpwun ufuwjubpnd: ULY gushu puyunn <LU-U quwhwwndwu dbg
ogunwagnpdyb) £ nquphpdwlwu duny, pwuh np nw ujwgbigund b uwunnwyh
otinqudnieniup U peny) £ wniwjhu wybh Yugniu ne deluwpwubih quwhwnwywuubp
unwuw):

<hduwywu quwhwwndwu wpryniupubipp gnyg Gu wwihu, np opwjhtu uppbiup
gnpdwyhgp npwlwu £ (B~ = 0.6168), husp hwdwhnius £ nbuwlwt uwwudwup,
uwwyu wju 5% dwwpnuwynwd ypbwlwgpnpbu tpwuwwih sk (p = 0.1322):

Uhlunyu dwdwuwy, In(GDPpc)-p pwgwuwlwu b upwuwlwih k (B~ =-13.3597, p
= 0.0240), tubpgbinpy Ywiudwdnipjwu gnighsp pugwuwlwu b pupép pwuwlwih §
(B~ =-0.1016, p < 0.001), gyninunuwnbunipjuu pwdhup <LU-nwW Lu pwguwuwlwu b
Upwuwlwih £ (B~ = -0.9056, p = 0.0218), huly Yihdwjwywu gnpdwlhgp hhduwlwu
dnnbinud upwuwlwih sk (B~ = 0.6458, p = 0.2802):

FSI-h hwibdwunwlwu wwwnybpp b EdyhphYy guwhwndwy wpyniupubpp
»  FSI-h hwdbdwuwnwlwu wwunytipp unyu hilnwgnuinigniunwd nwinwtwuhpdb) £ ng

dhwju Uwpwgpwlywu, w)l Bynundbunphly bnwuwyny' oquwgnpdtng 2011-2020

pR. wwubkijwihu wnyjwjiubpp <wjwuwnwuh, Ypwunwuh, Unppbowuh, Gnipphwh,

hpwuh UL Mnwwunwuh  Fwoungywu hwdwp: Wn tywwwyny  dnnbp
hdytdtuwnwgyt) £ Python dpwgpwynpdwt (tiqyh dhongny, npp ogunwgnndtiiny
dowyywsd wndjwiutipp, hpwywuwgnt] £ wwubjwhu dbpndnyggniu (nbu

Uwnbuwlununipjwt <wybiwsé S): <hduwlwu two-way fixed effects quwhwwnndp

gnyg £ wwihu, np opwjht uppbup wép Yuwwyws E FSI-h wéeh hbwn pun tpwuh,

uwwju wjn Yuwp ndjwy udnnd yhbwlwagpnpbu nidtin sk

» Uw Ywplnp k, pwup np nbuwlwunpbu opwiht futunhputipp wybwp £ wpunwgnpytu
nunbuwlwu wulydwu, wuhwjwuwp qupgugdwu, hwupwiht Swnwjnyejniuubph
qwwpwpwgdwt U unghwjwlwu ndgnhniejwt  nnhubpny, pwjg thnpp
nwpwdwonpowuwht wwubiinw wyn wanbgnieniup Yupnn £ dwuwdp Yooyt wyg

Yuwnnigwdpwjhu gnpdnutbipny:
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»  Quwhwwndwu dbg In(GDPpc)-p (Gross Domestic Product per capita/ dbtl 2ushu
pulunn <LU-h puwlwt |nquphpdp) pugwuwlwu W upwuwlwih £, husp Jyuwynud
E,onp o wydbh pwpdp GYudnwht dwywpnwyp uudws £owdth o gusdp
fungtihnijwu hbwn:

» ENDEP UL AGRshare thnthnfuwywuubpp Uu gnigwpbpnud Gu  Jhdwlwgpnptiu
Upwuwlwih pwgwuwlwu Yww FSI-h hbwn ndjw) udnipnud:

»  Wu wpryniupubpp hnipnd Gu, np Bywdwwghu, Eubpgbnhy b wgpwpwiht
Ywnnigywdpwihtu hwinwuhgubpp nfjw) nmwpwdwopswuwih wwubind wybih
Yuyniu Ywuwy Gu gnigwpbipnid FSI-h htin, pwu opwiht uppbup dhwjuwy:

»  Yhdwwlwu gnpdwyhgp hhduwlwu dnnbind yhdwlwgnpnpbu tpwuwlwih sk,
uwlwju npw ubpwnnwip Yuplnp § dnnbh Yunnigqudpwiht wdpnnowywuntejwt
hwdwnp:

»  Lhnbwpwp, opwjhu nhulybpp wtwp £ dEluwpwub ny pE dEynwuwgdwsd, wy
punhwunip unghwp-nunbuwlwu b nGuntpuwiht hwdwuwngh dbe:

» Uprynwupubiph  Yuyniunieyniup [pugnighs unniqylp £ wypuinpwtupwht
Yihdwjwlwu gnighsny, W hhduwlwu gnpdwlhgubiph ugwuubpu ni dednyeyniuubipp
hhduwywunw wwhwwuyb bu:

»  Uhwdwdwuwl, wbwp E hwpyh wnub|, np wwubu pungpynwd £ dhwju 6 Gpyhp
10 wwph, huly cluster-ubph  uvwhdwuwthwy pwuwyp pnyugund £
ypbwlwagpwlwu inference-h nwdn:

<hduwlwu quwhwundwt Yndwywyun wpryniupubipp ubpluyuwgywsd Gu unnpl pipud

wryniwynud:
Unjnuwy 3
Epyynnd fixed effects hhduwlwu quwhwwndwu wpryniupubipp (2011-2020 pp.)8
Pnihnfuwluwt Snpswlhg U"“l‘l‘ltl"'l‘u“l'""' p-wpdtp

WS 0.6168 0.4097 0.1322

In(GDPpc) -13.3597 5.9193 0.0240

ENDEP -0.1016 0.0237 < 0.001

AGRshare -0.9056 0.3947 0.0218

CLIM 0.6458 0.5981 0.2802

8 Unpynup” htinhtwlh hupywplbbn:
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Gppnpn - Bupwpwdunwd  dowlylp Gu NRW-h  ujwgbgdwu UL opwyhu
wuynwugnipjwt  pwpdpwgdwt  gnpduwlwu ndnwiutin: “Hwup  Ubpwnnd Bu
fubijwgh hwojwndw, wywnndwwnwgywsd wpuwhnup hwjinuwpbpnn
wnbfuuninghwutiph, 6uodwu Ywnwdwpdwy, gwugbph thnywiht Ybpwlywnnigdw,
hpwjwywu b Phuwtuwlwu  lupwulbph, phuswbu  vwl  9pwdpwpwihu
Gupwlwnnigwdph qupqugdwu  dhongwnnwiubip:  Unwownlynn  dnwnbgnudp
dhwynpnid E nbuuhyuywu wpryniuwybwnnipiniup, ubpnpnuiwihu
uywwwlwhwpdwpnipjniup b hwdwlwpgh  Yunwjwpdwt npwyp:  Snpduwlwu
dhongunnuiubiph quwhwwndwu hwdwp bwiuwwbuyn £ hwdunti oph $hahyuywu
L wnbwnpwht Ynpnwwntbpp, wynpdubph  dhéwyp, uwywuwpydwu  Swiuubipp,
dwunwlywpwpdwt  swpniuwulwunyggniup b uywndwt Yunnigywdpp:  Uju
gnighsubipp Yupnn tu ubiplujwgyb) pwpwibqutiph, wkluuninghwywu ufubdwubpph W
njjwiwiht Jwhwuwlyubph dhongny, husp tywuwnnw £ fuunpwhwpnyg gnunpubph
wnbuwubhnipjuup U yGpwunpngiwt wnweuwhbppnueniuutiph hhduwynpdwun:

Unynuwy 4

Owlfuu-ognun ybpndnigyntu b NPV-h hwoywpy opwidwwnwywpwpdwu
hwdwlwpgh hwdwp®

Winjwbnug 1 2 3 1 5 6 % 8 9 10
t;‘;‘:";“ﬁ[{_':" 0 3,008,600 | 4,512,000 | 6,017,200 | 7,521,500 | 9,025,800 | 10,530,100 | 12,034,400 | 13,538,700 | 15,043,000
5‘[1‘1‘1“{’&[[“““‘ 19,250 19,250 19,250 19,250 19,250 19,250 19,250 19,250 19,250 19,250

9mum ppuimlmi

hnup -19,250 2,989,350 | 4,493,650 | 5,997,950 | 7,502,250 | 9,006,550 | 10,510,850 | 12,015,150 | 13,519,450 | 15,023,750

R =12% 1.0000 0.8929 0.7972 0.7118 0.6355 0.5674 0.5066 0.4523 0.4039 0.3606

aALU (NPV) -19,250 2,669,063 | 3,582,310 | 4,269,222 | 4,767,816 | 5,110,558 | 5,325,124 | 5,435,044 | 5460,279 | 5,417,715

9 Unpynip” htinhtwlh hupywplbtn:
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Unjnwiwly 5
Owfuu-ognun Ytipnidnipgyniu b NPV-h hwaqwpy nnngdwt hwdwlwngh hwdwn'

Winjwinnd 1 2 3 4 5 6 7 8 9 10

Conhwinmp - -
ognunibp ] 446,953 446,953 446,953 446,953 446,953 446,953 446,953 446,953 446,953

Cinhwinp
swhiubp

2,200,000 (] 0 0 ] o ] 0 0 0

ﬂ:l“‘l“p' apwwll | 500000 | 446,953 446,953 446,953 446,953 446,953 146,953 446,953 446,953 146,953

R = 12% 1.0000 0.8929 0.7972 0.7118 0.6355 0.5674 0.5066 0.4523 0.4039 0.3606

LW (NPV) -2,200,000 309,065 356,308 318,132 284,047 253,613 226,440 202,179 180,517 161,176

UWofuwwnwuph hwybwdubipp ubipyuwjwgunud Bu wwhwuswpyh hwodwplubph
wwubjwiht  dnnbh  YGpwpnwnpbhnput uwhdwuwhwynwubpp: “pwughg
hhduwywuu £ dhwutwlwu dwpg x mwph nuubph pwquih wuhpwdbonngeniup,
npp whiwnp £ ubipwnh thwuwinwgh tudbint b nnngdwt oph wwhwugwpl, puwysnip)niu,
obipdwuwnhbwu, nnngynn hnnwunwpwdp, nbfuuninghwlwu wpryniwybwnipinu L
dwunwlwpwpdwt  uwhdwuwtwynwiubp: Wu  ninnnpjudp - ndyuiubph npwyp
pwpbjwynwip nhunwpyynwd £ dnnbuygnpdwu hbnwqw qupgqugdwt wuhpwdtion
wwjdwu:

GRMPULUSNRE3NRLLEN B4 UNURUMUNRE3NRLLEN

1. €< 9pwjhu nbunipuubiph ywhwwunwu nt wpryniwiwybin ogunwgnpdnwip wbinp &
nhunwplyt npwbu waquiht wuywnwugnipwt dheninpuiwiht punwnphs’ wju
Yuuwbin nunbuwlwu, wwpbuwjhu, tubpgbunpy, unghwwywu L EYninghwywu
wuyinwugnipjwi bwywunwlubiph htwn:

2. FSI-h b opwyht upptiup Yuwh tdwhphy guwhwwnwp gnyg £ ndt) spwght uppbiuh
npwlwu ninnnipjwu Ywuy FSI-h htwn, uwlwju kg Gpyph' 2011-hg dhusl 2020 ppe.
punpwupnud wyn wanbgnieniup 5% dwlwpnuwynw yhbwywgpnpbt pwuwlwih
sk <bnbwpwp opwihtu pwnwpwlwu Ggpwhwugnuwiubpp wtwnp £ hhdugbu ny G
daly  gnigsh, wy opwjptu, wuwmbuwlwu, LEubpgbwhly, huunhwnighnuwp L
Yihdwjwlwu gnpdnuubiph hwdwygywsd dnuppenphugh Ypw:

3. <bwnwgnunipjwu dbe wnwowpyywsd Lwjwuwnwuh wunpuwhdwuwihtu opwjhu
nbunipuubph  Yunwywpdwtu  hwdwwwpthwy  Spwghpp  Uwjuwwbund |

10 Unpnip’ htinhwhh hwpyuplubp:
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Uunpuwhdwuwiht  opwypu Ywnwdwpdwtu  funphpnh  (TWGC)  unbindnud’
Cwjwunwuh b Upw hwplwuubph dholt hwdwwpgnwip nynipwgubiine hwdwp:
Owluu-ognun ybtipindnigniup hunwly gnyg £ wwihu, np wnwowpyynn onpwjht
Ywnwlwpdwu dhowdwnnigniuutipp nunbuwwbu Yeuuniwwy Gu, hwnwwbu
Yihdwyh thnthnfunyejwu Ywuluwwnbuynn wagnbigniggniuttiph W oph uwlwynipjwu
hwdwwnbipunnd: Dwfuu-ognun quwhwwnwiubpp gnyg Gu wwhu, np udwu
hwdwgnpdwlgnipniut nt gpwdpwpwiht bwiuwgdtipp Ywpnn Gu  niubuw)
nunbuwlwu hhduwynpnud:

. &&nu fudbint bW nnngdwtu 9ph 2026-hg dhugl 2030 pp. wwhwuownyh
guwhwwnwutipp Yyuynd Gu, np hwdwlygyws opwiht dugdwt hhduwlwu dwup
duwynpynid £ nnnqiwu ninnnigyudp, dhusntin fudbint onipp dunid £ unghwjwwtiu
wnweluwhbpe U puwysnigjwu nt gbpdwuwmnphbwuh thnihnfunyejnitubiph uwwndwdp
qqwyntu ninpwn: Nwinh opwiht pwnwpwywunyeniup whbwp £ gnignpnh fudbne oph
wnweouwhbipenientup nnngdwu wnryntuwybinnipjwu pwnapwgdw,
ugbuwpwiht ywuwynpdwt b wunpn2nigjwtu hwowndwu hbw: hudbine oph
dwunwd unwgynid | ugbwpwihu wwhwugwnpyh ninh, hul nnngdwt dwund' wyn
wwhwugwnyh htin Yuwynn wgpwpwiht dugdwt dninwynp guwhwwnnud:

Gpluwu pwnwph 2nipgonjw opwdwwnwlwpwpdwu fuunhpp (nwhh £, uwlwju
wwhwugnw £ ubpnpnuiutph, Yunwdwpdwu b Yupguwwhnigjut hwdwnpywsd
dnwinbtignud: Upryniupubipp gnyg Gu wwihu, np shwaywngwd opp (NRW) ujugbignuip
nunbuwwbtiu wpryntbwybn dhowdwnigyniut £, npp Yuwwhnyh npwlwu gnin
ubpyw wpdtp (NPV) pninp gnpdwplywd  Gupwnpniginiuubph  nbwpnud:
Rquijnwuntpjwu  ybpndnipgyniup  hwuwnwwnud £ wpryniupubph  Yuyniungeyniup
qbinsdwu npnypubiph, uwywgubiph dwywpnwyubph W wpyniwwybnngejwu wéh
wwppbp ywydwuubpnd: Mwwpwsd huwtuvwlywu b Ywnwwpdwu dnnbjubph
nbwpnwd  5-7 wwpdw pupwgpnud  huwpwdnp £ hpwlwuwgub; qquih
pwpbijwynwiubp’ pwnwph ukd dwunud dninbuwny onipgonjw
opwiwwnwwpwpdwi: Unwowpyynid £ dowlb) dhwutwlwu opwiht ndjwiubph L
dnuppnphugh  hwdwlwpg, ubpnubp hwowndwu U wpunwhnupbiph
hwjinuwpbpdw pywjhtu gnpdhputin, quwhwwnb) ubpnpnuwwihtu Spwapbpp dwiuu-
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ognun U nhuywihu ugbuwnpubph dhongnd, husybiu twl wwwhnybp fudbine ni
nnngiwl hwdwlwpgbiph hwdwp  wwppbpwyywsd, vwlwit hnuluywygyws
Ywnwywpdwu dnintignid:

6. <wjwunwuph <Lwlpwwbinnyeywt  opwiht  nbunipuubiph  wuywwugnyeniup
wwhwuonw £ hwdwwwpthwy W huunhnnighnuw| dnintignd: U4uhwyn £, np
wnlw uwwnuwhpubpp' pE EYninghwlwu, pE Yunwywpdwu punyeh, skt Yupnn
hwnpwhwnyt| Ul wnwudhu ninpinp dhongny:

Uuhpwdtiown £

o 2nuiht  wuyunwugnipjwu  nwqiwyjuwpnygyniup  uwhdwub) npwbu - wggquwihu

wuywnwugnipjwt pwnwnnhs:

o Suwhwunb fudbnt W nangdwu oph Ynpnwnubiph tjugbigdwt hwdwp wuhpwdtion

dhongwnnuiubipp (Ubkpnpnwwihu W hpwdwywu):

o Ywwnwpb Yybpp updwsd dhongunnidubiph dwiuu-ognun Ybpnidnie)niu:
Uwnbuwfununigjwt  hhduwlywu  wpryniupubipp hpwwwpwyyty Gu pUnyd  jnp

ghunwlwu hpwwnwpwynieiniuubpnid.
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KAPANETAH TUTPAH APAMOBUY

«"MPOBNEMblI 9KOHOMUKO-MATEMATUHECKOTI O MO IENNPOBAHUA CTPATEINKN
HALIMOHATNBHO BE3OMACHOCTU B ACMEKTE COXPAHEHUA Y 3ddEKTUBHOIO
NCNoNb30BAHNA BOAHbIX PECYPCOB PECMYBINKA APMEHUA»

ABTopedbepat AuccepTaLmm Ha COUCKaHKE YHEHOM CTeNeHN KaHAMAaTa SKOHOMUYECKNX
Hayk no crneuymnanbHoct 08.00.08 — «MatemaTnyeckoe moaenpoBaHUe SKOHOMUKN»

3awuTa aucceptaumm coctoutca 27 asrycta 2026 roaa B 15:00 Ha 3aceaaHum
creumanusnposaHHoro coeeta no akoHomuke 015 KomuTeta no Bbicluemy obpasoBaHUto
n Hayke MHKC Pecnybnuku Apmenus, peiictsytouiero B EpeBaHckom rocyaapcTBeHHOM
yHUBEpcUTeTE.
Anpec: yn. Abosana, 52, 0025, r. EpesaH.

PE3FOME

AKTyanbHOCTb MCCNEfoBaHNA OMNpPeAenAeTcA TeM, YTO COXpaHeHue W 3dheKTUBHOE
ucrnonb3oBaHne BOAHbIX pecypcoB Pecnybnmkn ApmeHus HENocpefcTBEHHO CBA3aHbl C
3KOHOMUYECKOM, MPOJOBONBCTBEHHOW, IHEPreTUYECKON, SKOMOMMYECKON M COLManbHO
YCTOMYMBOCTBIO rocyaapcTea. HepaBHOMEPHOCTb pacrpefeneHna BoAbl, U3HOLIEHHOCTb
MHPACTPYKTYpPbl, BbICOKME MOTEPU, KIMMATUYECKME PUCKM W CIOMHOCTU YrpaBieHWs
TPaHCrpaHWYHbIMKU BOJaMM 0DyCnoOBAMBAOT HeobXOAMMOCTb paccmaTpuBaTbh BOLHYHO
6e30MacHOCTb Kak MEMCEKTOPaSIbHbIN KOMMOHEHT HauMoHanbHol 6esonacHoCTy.

Llenb uccnepoBaHMA  COCTOMT B M3YYEHMM U SKOHOMUKO-MaTEMaTUHECKOM
MOJEeNMpoBaH1M Npobnem coxpaHeHna 1 3¢pheKTMBHOIO yrpaBaeHna BOAHbIMU pecypcamu
Pecnybnukn ApmeHua B KOHTEKCTe CTpaTermm HauuoHanbHoii 6esonacHocTn. O6bekTom
ABMAEGTCA CMCTeMa ynpaBfieHuAa BoAHbiIMK pecypcamu PA; a npegmetom — MeTtofbl ee
3KOHOMMKO-MaTEMATUYECKOTO MOJENMPOBAHUA W BO3MOXHOCTM WX TMPUMEHEHWUA B
cTpaTerMyeckom  nnaHuposaHuu.  Mcnonb3oBaHbl — CUCTEMHDBI,  CpaBHUTENbHbIN,
CTaTUCTUYECKMIA N AMMUPUYECKUIT aHaNM3, OLEHKAa PUCKOB, ONTUMM3aUUA, aHanu3 3aTpar
W BbIFO, CLEHapHOe MofenuposaHue, MmopenuposaHue MoHTe-Kapno u naHenbHas
3KOHOMETpUKa.

B Aucceprauumu npeacraBneHbl cneayloline OCHOBHble pe3ynbTaTbl U 3MEMEHTbI

HOBU3HbI:
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o MpepJioMeHa KOMMMEKCHaA nporpaMma YrnpasneHUA TPaHCrPaHWUYHbIMKA BOAHbLIMM
pecypcamn ApMeHWUM, BKIOYAIOLLLAA KIMMATUYECKYIO afanTaluio, MOHUTOPUHT, obmeH
JaHHBIMA W MHCTUTYLMOHA/IbHBIN MEXaHW3M KOOPAMHALMU; pacyeTHOe OTHOLUeHue
BbIFOJ, K 3aTpaTam /1A perMoHabHoro cotTpyaHuyectsa coctaenaetr BCR = 2,5;

o pa3paboTaHbl CLEHapHble OLEHKM Chpoca Ha MWUTLEBYIO BOAY W CBA3AHHOTO C
opoLueHveM arpapHoro sogononb3obaHua Ha 2026-2030 rr.; pna 6asoBoro cueHapua
cnpoca Ha nutbesyto Boay B 2030 r. uitepsan P5-P50-P95 cocrasnser 130,8-133,7-
136,9 mnu m3;

o ana EpeBaHa paspaboTaHa cmHaHCOBaA MOAENb OLEHKU UHBECTULMIA B COKpalleHue
HeyuTeHHoW Boabl (NRW), nokasasluas MONOMUTENbHbI SKOHOMMYECKUIT adheKT
PacCMOTpPEHHbIX CLEeHapueB;

o ana Apmenuu, [pysun, Azepbaiipxara, Mpana, Typumm n Poccum 3a 2011-2020 rr.
oueHeHa Mopenb C (PUKCUPOBaHHbIMK 3hcpekTamm CTpaHbl U roja; KoadpuuneHT
BOAHOIO CTpecca MONOMUTENEH, HO HE AOCTUraeT CTaTUCTUYECKOW 3HaYMMOCTU Ha

yposHe 5%.

npaKTVILISCKaﬂ 3HA4YMMOCTb COCTOUT B BO3MOMHOCTU UCMONb30BaHUA NPEONIOKEHHbIX
MO,IJ,EJ'IEVI n Mep rocypapCTtB€HHbIMU OpraHamu, BOﬂ,OXO3Hl7I’CTBeHHbIMVI opraHusaumnamu,
MECTHbIMUN opraHamun Bnactun npepocraBnAroLLIne ycnyrun BO,D,OCHa6)KeHMﬂ n
BOOOOTBEAEHUAN 0114 MOHUTOPUHIa PUCKOB, Bbl60pa MHBECTULMOHHbIX NMPUOPUTETOB,

naaHNpoBaHUA CNpoca, CHUXEHUA NOTEPLb BOAbI U NOBbILLIEHUA BO,D,HOﬁ 6e3onacHocTu.
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“FUNDAMENTAL ISSUES OF ECONOMIC-MATHEMATICAL MODELING OF NATIONAL
SECURITY STRATEGY IN THE CONTEXT OF THE CONSERVATION AND EFFICIENT USE
OF THE WATER RESOURCES OF THE REPUBLIC OF ARMENIA”

Abstract of the dissertation submitted for the degree of Candidate of Economic Sciences
in the field 08.00.08 — “Mathematical Modelling of the Economy”

The defense of the dissertation will take place at 15:00 on 27 August 2026 in the
Meeting of Specialized Council 015 in Economics of the Higher Education and Science
Committee of the MSCS of the Republic of Armenia, acting at Yerevan State University.

Address: 52 Abovyan St., 0025, Yerevan.

ABSTRACT

The relevance of the study stems from the direct relationship between the efficient use
and preservation of water resources and the economic, food, energy, environmental, and
social resilience of the Republic of Armenia. Uneven water distribution, ageing
infrastructure, high losses, climate risks, and the complexities of transboundary water
management require water security to be treated as an intersectoral component of national
security.

The study aims to examine and apply economic and mathematical modelling to the
conservation and efficient management of Armenia’s water resources in the context of the
national security strategy. The object is the water-resource management system of the
Republic of Armenia, while the subject is the set of economic and mathematical modelling
methods applicable to this system and to strategic planning. The methodology combines
systems, comparative, statistical, and empirical analysis, risk assessment, optimisation,
cost-benefit analysis, scenario modelling, Monte Carlo simulation, and panel econometrics.

The main results and elements of scientific novelty are:

o a comprehensive programme for Armenia’s transboundary water governance was
proposed, combining climate adaptation, monitoring, data exchange, and an
institutional coordination mechanism; the estimated benefit-cost ratio for regional

cooperation is BCR = 2.5;
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« scenario estimates of drinking-water demand and irrigation-related agricultural water
use were developed for 2026-2030; the P5-P50-P95 interval for baseline drinking-
water demand in 2030 is 130.8-133.7-136.9 million m?;

« a financial model was developed for assessing investments to reduce non-revenue water
(NRW) in Yerevan, indicating a positive economic effect in the examined scenarios;

« a country- and year-fixed-effects model was estimated for Armenia, Georgia, Azerbaijan,
Iran, Turkey, and the Russian Federation for 2011-2020; the water-stress coefficient
is positive but not statistically significant at the 5% level.

The practical significance lies in the potential use of the proposed models and
measures by public authorities, water-management organisations, service providers, and
local governments for risk monitoring, investment prioritisation, demand planning, water

losses reduction, and water-security policy.
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