1Yk Jfddad

(31Tfees @Y R0¢3/¢3)

Terera sy

NN\ N9

(fargd faw stmaRTeRt Sfvent, R0¢3
IAEH R THA)




Fot, TAG TAT RiTe AT FHaT U9 A TH]

qisid giadae

AT.d. 20T/0T3

(fre@ e ST THIN®T- [em Jumad, ast 2,
ASH-2 TAA AN ITNTHD)

g yfqaemr fafd R0<R gmavr ¢ maefE fafd R0¢3 e TETaHHET TRUST S SRR,
T FRIATSHTEE qerT fas]a arsreRl e araf-erd fifara gyhraes quTaeT Tiusht & |

HHIGd AT YR HISA
off IUH oA

off 77 3t o
off 1T gt

ot G qrSIett
oft atfer et

Yh[Ah
[EEGRERLERCIRIN
GHFTROT, SHISHTE!, JUTd




qitiee glddad-20T3

: Torgrd T sTRITT
Wfﬁﬁr ?ocamﬁ
TERTIOTE H@AT  : Yoo Jfd

wA™E : Gl 9 # A1, R ¥03¥IIR
EV : T S O fe
FHIARTES, FHISHTST

B H.: 08-¥U¥R0§
30 : sopanpress2@gmail.com










fasrereeit

Gug (&%) aATfvics Uldage uss
o T ST TTRT veTTeRTeE q
ITEEThT T 3
HRIHRT TR 9
¢ i o e ST =
2.2 | STINTERT e q0
2. | JINTeRI HTSHIcHR =1 9
9.3 | SAINTHT HTHRA HHARIGEh! Taawor 99
2.% | TR Ufsedl T aHehl Jeareeh 93
R JuTereRt faga & 9%
3 3. R0¢R/0ck HT RN TN HRIGHET Tral Jed Iuctieus® T 99
STRISHT TREHT HRIHAEE
3.2 | wiepla/ qaeepta, aenfa araremr fofr q0
3.} | STRENTGRT SARAISHT THURT 3T HEHT 9z
3.3 arferd qm fas ymor 95
¥ IT.T. R0¢R/0¢3 HT U AN AT k! faawor g
¥.2 Wﬁﬁraﬁw 95
¥.R | AT, R0¢R/0c HT ARNTEhT 3T Taawor 9%,
¥.3 | L. R0¢R/ <3 HI Fole @ qur faxfir wfa faawor 9%,
w  forga & gueRt TrseemT Aifard geere 30
w.2 | SIS Tagd TR AgAfaus arereft JTTIRR UeH T qoIT JER0T @R 30
fmomT TSt &S Jewmit TR
w.} | TR fagq @ud gigert et St &=eTs foed STIRaT Ser RIS 0
«.3 | Tariff Based Competitive Bidding HTthd TSIl &/5IciTs JEROT ate fumomT | 29
I RINES R
w.¥ | AT foR[d @Ud JigerT ATHT STt &TelTs faeq SATIRAT Hef TS 9
W« | g faera ARt @it Hfara doT ST STHesTRdT R T R




®.%

vaferd faraarerelt sheh! THATIdhReT e quT fRTHeRT SRIar g e ehiuT

R

“.9

eTmehter STTehRESHT ST SIE T qUT Hiehl HesiehiuTsh] AT fammeh
Hod (Forum of Regulator)WﬁW‘&'ﬂT

3

frreped

<3

fargga frame TRl w=fiehd HgTTaHTCHe TTaAT

%










forera Frawm st

STEARThT Heded

Toryq Frrr SRy fafd R0<3 S9TE W TAehE TSt aueRr HERAT ATgT SfRwshaT | fafr=T
IAX =TT Higden! AT UfagTideh JATATRT SITHT TR JUTel FLehR, Foll, STeT@ld auT fe=s
AT T ITHIHT S Te]d &=kt TFY0T TIhRATATEEaTE Tt E¥pTa T TN UTg STThT &
STHEhT FATHT STRINT Havld s S |

HHTSTRT SL&ISeh! TarehTarehl TTid faqT = T Teeht gTer At faaenT awerrett favamT faeyq &t
e ¥ ¥ JGEl SHUET S T JHeh! Tgfad TR g7 3fd stawas ® | owd agfetar auTies
STfeeTdT T SHATh! TGaT SATavIRAleT T&T (AR gieare AT wE e Tl 9f7 & | der
fagq et T wEers fag favae 3= gew fod et & | AU uie J|enT SAuaTe gy
T | T TRl R STRITRT SHeeh! AHTTS Sfed qrale g1 TR THATHehRT &rsmT 3% Jer
STETSRIAT T FhaTefictarent ETer STTHhelTs Tqd T STaET & T STRINT JHHT =X afhd & |
foga o STRINT ¥, R0y ST YUufs Rows AvME W AT fafkraq TAToET YUshT 79 STRIRTERT
AT & aes IuIHT T meger feior ufsharens anra ufafatreard smms, faga @i fasr
npIdTeRT USRI Safeerd ey gfaedeiche ST, HaTaRueh! geATen! TR gifwd
¢ IUIhTen Tt fawemT aga g& T, faga asent et sreeemamshT it g
FHETEE Ale TG TTo=MT Shigd © 9 FHufaen! ST HrishTel J[E YuTisehT &2f T ardf aueedr
TS ad hoc basis AT HfHd TeTehT AT 9= aT Tasiier AT T dgfqane e sers
gt 3Trd et & | Hifad did, difga STl T T ST T STt ST JEeTers At
ufeear STafemT 9t geuey FrsRer T BTHT dthet U B |

TS T, AIATNTEeRT 02 TR 20 Tkl U SHITSTH SRITeRT AIET eTTshRigEa! Fgih
qURT Tl | T TUTel TG STRY ATaST-eh TaTTehRIeh! aqfth Trere famie saeer arare
TR, R0¢3 FAINTH TAfd 03 I 2% T4 T UeTiererRissen! Yerater THTe s7ushl for |
AchTier UaTTeshiie® hueT: #ff T S, 1. TeHe e, ST, whueh g ymf, off syrfmeeft
YEE TATAT AT ST deehiiet afere off T Tt feger STTRAT SiehlerdT AR HEATTT
Toehme, e ST YERIohUT T HUTeTehl Tae]d &sielTs Saaieed, TRERM T SUMIRhIEsT
TS TawTT Heaqul ANTET T3 Ul oy | A Stafumt st TR gwar sl
AT AR IUHUTh Toreh® AT Tl &isiehr GmEm™igeh foasamT Hifamd ud Hamehia
TEAEE I FEEURT T | YTafy auTed T qrai STRTeh! SR fashm T faeya frawenr
&5 SETe®el T3] WUh! NS SARNThT FATHehT AR Hecaqul feear @al © | 3T
JeTeeeh! ANEHTTT BTfdeh THI qUT FHasial oIt TTes | SaHT TRl JE3TT HEm TReh
HTINT AR, TR IUATsT qUT STol STATHATS STCHAT] 718 HEANTT {=aidT T JHeht
ELATAUTATS T TET 99 TR, Tad-, TR T aiommge fHamaas TS s
TET3 Uidagar h oS |

JH STATAT Tt AT ST Fifara qour SemTd g sTRmmET 3 iy fe T fewmat

31T s@ahT B | South Asia Forum for Infrastructure Regulation (SAFIR) T TSI AThd
JTANTRT AN T HoemT ATEAT Jufera a7 el YUHT & | STehidh STRINTERT
il gftaeH on.d. 20z2/0T3




Forera P st

Targa arsent S1gafaus uTed HeeTeEenT sHafer T Saierlt fHemmehT anfit sTavae fameR Ser
quq feTor TRusRT S | fagd sEReT qer faaweT gumefmT g uge et faafTeRT, Rocr SR
T AT Ffqeadicren famd SSTRAaheh! HIT Y 7T a1el GATURl & | IS Trafad o
HTdaeT TR SuREfed Fer=aT J¢t TR SUshTes 1f-aw &9 fad oM gimdehen
T | TR STRINTeRT T ufsharers fafoama, ardeft T aewiiTargee aams fafu= afafa qer
Suathfdes Mo T TUHRATCATh! TEvTiTdT G THUST & | GEINTT gehiuTdth STRINTeRT
IR ST HHART g TTRUERT & | 376 TR HaTeht Tl shHwrRieh! THA SIaeT Heehhlct
HISTHT HHART AT BT T STSEITRT T T T HgHehehl S |
Rl“v%f, Document Management System (DMS) T FHATEITHThT SRR T HHRATEATS
STRENTR! STagTEd dfeall e Digitalization T4 R TR & | Il TR TFUT HH
FHRSTRT, fuier qor SRR TS T8t ST, saaterd T ufafedsi sHTus! & | It AafemT
AT FHIEHET =TS T 0T ST Webl faanfed Sfedde fhet T cgsharrs et asritar fagq
g T3 SATENTeT Geeh! Ugele =Tk haar M foarashl f%uur 13 &1 arg= el S |
AT STefTiash sfehTehT TMTarehTiaT T 718 STRNTTeT EATHHT qverd ufeet e fargq
et g5 HewaqUl TaaTeHT STTHRAT THURN H&T TehT & W TQRNTd STHITHT HCETT ShRIshAHTRT HaT
TATEh! ITETIEATs WIefyreh deaey faear TiushT & | J6cl THuHT AENTes -y,
it T favaeier frames deement ST ST 7 Tthet YUhT & |
STRARIRT WTT BT fearT
TR 3R I Roc3 /¢ HT AT Tiiepd AT AT TUT FHRIFHTATE THEHRT FIHT
feTur SRRl feTe MU fHeRTalTs STTER SFTS STTHAT FRIGHITEeTs i Y@ SRIarsmT
FITHTT TERT & | 3h T TaITSTRT STRINTRT faITHeh e shrieeatTs faserTd EumT T femamisT
a1 1o TETIIRT TS STHHT SHrqewaTi-ed TaeermT Tralfead 9ae qe T a9-as T §9®
FRIEFITEH! STUR G0 AT TS | I8 Ta0HT J9T JhRel STRI TehT ‘FSTt @ud Iig
e Tt wiHifa, o<’ oTfde o R0cz/ ¢ @1 Aifq qum wrRin, sTHewRr gurerset fifq
TGRT & | TN ST FrifeuTetts fad asehr safetar smavarshdr, famdert el Iuctise
qAT STATTHT AT THATSH T8 ST SH13 JI ekl & | 3TTfe o R0¢3/¢% AT
STRINTRT SATHAT ShTISHH AT FHAThaTIATs Jead: i WiHTiaeh TMHeamET shi-=d Tehl |
q) ATURTHT TEANTA FIRIHTUT qAT TEARLOT : H&H T ATk STHerieh foerm, fefseet
FEHTIET STEATIThT GGETHT TAT ST HIAYUTTAThT AT RIS T STARTATS
TR, ITERIT T 3T H=ITHeh TeITeht ST 97 43¢ TS |
?) FrramiTr sraeaTT AT au SOt : G Tgaeh! TEERRT iz, faeqaicrsh foaga
TSTRERT ATHT STTEvaeh TRt qatemeh! fashme, Sgasta Aegel HeRoT T SrEidrme-aT
SR 7T fashfad g8 MRt Tt et iy sawas famey sreawe fwfr qor

qitfe gftaee on.d. 20z2/0T3




forera e st

FRTEATs Arfehar fag s | FOmaas aWeTgeae s18E oIS ShuHT HshRaTeTsh!
TRTITAT, TREFETdT qoI FHTvTET e ot ufskarers fae rew fagas |
3) AUTART (RIS T ECHATERT AT TR JE{ [ UT : SCATEH, ST qeIT feaiuT SaaeTerehl
AT T e famesE e, ATeve qoT §EmTd §a-=mThd SFaied T
UREI(T AT SRR STTHAT ST STaveh TEsihioT TS | Il T el
forega &rsmT wideaet g T a1 TR e faEdR, T YaTenT SiaThefEdr quT
dTefeRTefi ®UHT Tqfetd T famr faga arsiieh! fasrTamT JTaT T=I3 STU&T THUHT & |
Feent AAfafc fafd 03 W1E 20 Ta TaTRT Wil T freft e arsmT STt faamerenrt aret qer
THETE T STE T faed qaramenT affaet UTehiaeh faugent T fa=]d &rsiel STaIga- SiaweTs
o7 TR YT ISR el § | Taugent T&ar ool fagd IcdTe, THmoT T faawer ST
TegeT T UTehT At feg Sy T Bamehr fmaarT THa T fastr w6 | aeene warfad
TRER, agaTer qeIT faegd ST Yorer E9HT SeUHT SAfheeula ST gTfdsh TeTf{d oh Tas |
TEAT AT T STIHATTs SAFTHT et e ifard gumer aies faga qatamer faug

TfaLreTceh &HdT T resilience 3TMIFE T STRINTRT HawaqUl UTITHEhdTeRT IHT AT HTTHT
3 | I gevHT gferor Wﬁm@ﬁ GNhT Hod South Asia Forum for Infrastructure
Regulation (SAFIR) T TEHTIAT AUTAD ﬁﬂv_omT 1%@?[ &5 disaster resilience T

Ttk SHIEFTHId Mo T4 TR &rsfier 3w, Uifafeh T qT TR STeh! ATEHIEHATS
HEIT T FedATe 377 TR B | 37h WEATd BTt TaRIefieT Tehl Udr Ui I TgetdTohd UTehideh
faug @ SRS SITEWeRl qaigaH, =T qor faga gunetien! Seermeiiarar sthateshT
AT & TehrielT o TTashiT TS STTANThT STUETT Wohl & |

JTeThT IcqTeT TFd g T forpd @ud gfg Y, et e wEm gy W farpq sTRiSHIEEhT
fatoraTs WiedTes 7Y, STtk faea asTReRT fashm 1T, et T aTed St gauT fagga fashr
T T 3THIhIehT feawT wfdeger 18R o Afag, 3TTfe ST T iaTiee STERTeh! TATIHTRIA ia
¥z T T & | TaRIqat AUTeT SRRl STRT TGhT Heil [aehtel AT, R0<2 T T THIHT
ST TTfiuerT TafagserT doaeeatts ATCHAT T A TdT JaTed®h JUTel SLhRETe ide IHeshT
UWHT 200 I FHRGHTS AR & f&, U7 TwRare Mide HRIYHAT GIHEAT (Business
Process Re-engineering) SHIT-R-ERRT AUEIH, 043 A8 ST&WIT: TR TN Semmeier
TRYE T TR GG Gerd Hod T T=IaTeTs qa &9 o, STRITeRT ST=iieh deleiohiuTehT |ref
AT YEIheh! faeir TRRhdT GATvad T, STHIhdTehl ST GRaT T T STMIhIehT geh fad Tal
T €3eT STRITRT 376 AT T sifeh! ookl TrqUT Famment Sushoreeant fashmer qerm frammfear
HESIeRTuT T Tare]q TR ST gHe samefier & uidasar & Tag |

ST, U1 991E faret
ITETRT

aifties gfaae a.d. 20z2/0z3







forera e st

sfobf/L :f/fz

faga Tram ST U, 0wy amife Tefad forpa fomm STRvTer JuTershT fara &t famm,
yfaeqericaen qom ST faehmeshr ATt Tdw, qaigumar, SwerRl T aresft frme md
TR & | SR Tz IedTe, TEmoT, faauor qur SITIReTs STafeerd T URESft s34, |1 T
tqeaet e T T e AaTeTs e, HEgery, ORI T g SIS SATEAT T aTfored
foeiTe & SR B | SATE T R0<3/ <3 AT AT TATHRIT GUR TT HEITTT G muTelrs
yrerfaehar 6 faga wamor qur faaor yonefiar e ugeerert fAafaeRT, R0¢R, SemERE
faea agerr foega @ite ot avaredt fafereRt, R0cr qm ITET oy Heger el
THaTeTeRTehT TARTEGIoR T HRITE TTTIehT Heaqul TATHeRT U 371 S@TUshl & | ITHIHT
Hegel TEmaah TR faem™ aeTas o7 Saied  qaiqumans a-e- 3ewdel agasi
Tege fraftor, arfier qaaere aur antanT i gege Fuiorameet ggfasr fasmmas
FR T TR T | AT, AT THICRE TR WehT sfeshee qeT gge argareret faga
g faarageen! FEaT T SR ST fHammen e faare qumea et sifiehes o
YRR ST B |

feuenT & | GEINTd Qe HIIEUE, RocR HT HEET qAR T ATdSTe UHIiehT ST
S 1, fafy=r et @ Hifara fawemr oteem qur sigeae s1fa a@rsd, Document
Management System (DMS) & fashrer aeim arwar s1fvgfe 1, et gaqfd m qe Seerear
SUNITRT H=IAT SHTISHH TR 7T I8 STATIehT SeehaH 12 HIe® g | JHIMT, 3TTRfe I R0c/¢3
STRTeRT et faehra AT faeme @EATes g e fard &S s gfaereices,
TRER(T, ITERT TAT TTRIHE ST AT FEaqul i HTEhT TRt TGHT ol S | SR
A, Roc/ <3 AT seremitsHent fafy=r stavaes fafwmmact, frdfmeer, d@fedr, sterm qur
TABE S AT KT TIRIAHRT THLTEE THT TR AT THHehT S |

forfemmaett/ fdfemenr | = foare qumenT aremt fafaemmeet, R0

= TR TERoT quT faawoT JuTTel T Gt uge arere iR, R0
" SR fagd st fagd wite fafs o arareft fadferer, R0eR
= STgATA AT HETehT SN RITEA qra-l HTIEUE, RocR (WETaT)
= IUNIHT Tagd wege &t Tuior aradt faferer, Roc3

aifties gfaae a.d. 20z2/0z3




Forera P st

A, JA%her qur| ©  Report on Long Run Marginal Cost Estimation and Tariff
ST 95 Design For Nepal's Evolving Power Sector

= R STIHT Hegd aree SR U

" ARG STl ARSI [ag)d @i foshl SremeT JAaemrom
I

= {oEd JUTCHET Godl Uge SFeret ke 9

* Hydropower Operational Cost Benchmarking (3T&d= J0T)

* Hydropower Generation Cost Benchmarking (3T&I3 =R0T)

q. ufvear: faga foeme s

I FT AFET off FTRUTRT =0T IR TTAERehT Iau dweudr faga e omiis agfg,
STENTTeRTeRtoT, R fashmer quT FIT GUaThl THE SATIRERT TIHT TG g8 TUhT & | STatagd
JCATETHT UGhT Ioet@HIT Jhg, THROT qeiT Taawor yuTtefter! ik fawar, @R faa e
SGE! GFTEHT, T1Tl rsehT Ufsha HETITaT qoT T ST e UM Tidagerer faga &S
T IFE T AT I UG bl & | J%qT IiFa=eiier qiaemT faga el agfera, arest,
yfaeqelt o IaErt fawm ghfyaa m et faT sufed w | faga fame sm
U, Rowy SHITSH TTfId famd Fame STRIT JdTeTeh! Taela &rsenl Ta-=, @ qer fafsr<iega
TR fehTIshT EIET HRI @ohl & | STTANTRT ITAITBTRT ST HTET0T, TURRIT qeIT YRUat
fargger ekt gifirerdar, ufaeaulenr deg, et et ardrerorent famtor e fagd st
T TR RETeTs e Twqferd Ted s T+ SETAHT 8T STGAT GAeTieh qoT HIT arfaree frate
T3 TR S |

STTITThT TEITA faehTaehT TRIFeh SOTHT STTavesh shiT qT TRITHeR I SATET fToTetTs srerfishar
Teguaht forIT 9 BTeT STTRINT TR e HuTTefiehT Y@ IohuT, ShTiearehT TTaIeh T, TERTTd GeTTe,
TR T T STqUed T6e ST STTET TR JUTTefiRl ST feRieRturdt et
Wbl B | TH STATIHT SRS TRHAATS o7 YaiHTAAR, TRERHT, FHIVHT ST qem ITarRt
TR 3egdel fafy=T TR Gum qeim dEImTd Jeaie® T JeTuan § | TTME aF R0¢/¢3
FRT EIHT WHT T | STRITRT TTectl AR faed Femenr ST SemTd qum e
HTEAT FHTOT WS STTawIeh ST U HifTd ST T weenT oY | cruETdeRl STafmT SRR
TR quTTelieRT ST ST TrE, HEIRTA TTeedT qeT GURYE! Tecie®aTs =T fausht
T | T ratemr fafv=T ST T FeTEie AFHATeRT HROT STRNThT Hdcd GCEHMT IiEde 9T
A STRITRT IR T SRIErIET T SR ST B ST 3T Aies HrRdrITeTars
FART & TTRUHT 3 |

AR Juret TR (ufemfeg) & St fafd Rocz gr@r < e futaemiie sTeRr

qitfe gftaee on.d. 20z2/0T3




forera e st

STEETHT BT, T TG Fadtel qur Geeedr of SIS Yuer, off arehtrst uiee T off aerm
TereraTet T2 WS ST 81T U 31earet T i Beedied Fhansiier Wehl © | HigeT Ha&Ieh! U Ug
BT Tih el a1 § | TAWH Aqcaet Tagd &l TS o Saeert, Tresft, qaigamar
qAT STRITET STE T IFET (TR T HTATGATHRT AT SRR FRITEATS AT THETRRT
AT IS TSR S |

I 1M FidaaaT TR I 0¢3/ <3 STATIHT SRANTETE TFITE VTR @ AT, FHHT,
Frdfesmenr vy faeur ewfeuant @ | ufddeddl SRRl HRIGFIEAY (T dTasiHeh IaaTiocd

sTfglg et TTer uTeTeh! faga arsreh! RTEH, URaTstdar T far fasrrauta TR ufdegdres
THq wlafaterd T |

ﬂﬁﬁl’gﬂﬁ'&l@?ﬁ@

HrAfars

= Tord e STTeRT ok Treet Frifafa) Ro0s (TRE)
= faga fRma ST o dreret dRifaf; 03
fafoem

= faga @fig fast qur s1gaia g et 9TeT o o1 arswet fafemmeeft, 00
= foerd feme ST Sridie wemee fafremmEett, Roce

= fora fraa ST SERT v fafemreett, Roce

= faga T s faare wmrem greeet fafremareft, 03
fogfiresT

= faga SuihT gege fetor fAdferenT, Rows (@R)

= faga T ST rdsTiae gaTs et MafemeT, 0%

= forra T s Srgafaus Ut st STraEmT MR, STTawHT fired, SRR @ite, ST
GtE fersht T SaT=awoT, ST A 78T fvedt fafemehT, o0t

= foerd Treret EOHTRT SRR AT Rl qeaeiepfa qem T avereft fadfere,

Roc¢

= faga swieT fed weetor greet fdfarrr, Ro0co

qiftter gfaee an.a. 20z2/0t3




Forera P st

ToRa T T faawoT JurTelmT Goat Tgearret e, R0

" SR Sty dheseh! fagd @itg fast ararelt fdfireRt, j0eR

fargga ImehT Hege futtor frdfere, Roc3

AT @ Augue
= Tt fagga fre e wfear, Roco

Key Performance Indicators Manual for Monitoring the Performance of Electric
Utilities, 2023

Keo)
= RIS Ui (&) 9N TGS (R00%-R0c?)

STINTRT FoaaHia HATTE (R0c2-R0ck)

9.9. JRNIHT AT

Tora oM STRINT U, o0y FHITTH STRNTRT TRl fae]d &=ehl 3cUTeH, THUT, faaeor qerm
HTIRTE Aateed, goierd, Ffaeraicrsh, TRaRl T STHIEH aMe e wqe e
FHRITE FEIE T |

yferferer frrerm: fire e o Gfear asiaT T i, fas]a uTefienT TURaX aeIT e HTIgue
Frerfeor, gemmer quT gHaErIRERT & TIT T 9ot Soeietehel gTivca qeiT shIREFITeeht
ST |

wege au famr @fie ot fomm: fomga neger qem sameT T faauor aegqr frafor, faga afe
TenieRT aX eI wishar fruitor, faga @ite anaiamT geafd qr faga St anauTeT s
SUTTeRT R |

gfereqet qan Jusirent fam @weton: faga st gfaerat yagd, wwiirer fa=or, o faga
TSI AT G Tgaere-ei TawelT, fae]d HTaReh! I T STIhIsh! Eehiad TLaTT |
HEAWTA UG qAqT &7 afvafy: STgATaus UTeq SAfheh! RRIHVITET HodTee, STih
AT T ST 6T |

wiferra geea qar fomfca: fomga aerent fosh, Gum qum wTEsRiT fHemEeRT @it AaTe
TERRATS v AT Gebrd qr fawTiE ¥ae |

s, e qun Foma Frivem: Tgafaes wd e safad s, Heames

qitfe gftaee on.d. 20z2/0T3




forera e st

SUHLIT TAT HIHIATSHRT I ATl T TRERT TE-EHT Siragvh, RIS qor S T
STawe QI o a7 |

= fqae aEeE: STATAUS U SAfheEd e qUT STHIATS JTed SATthel TUTT a7 SRfeTe 3=
Tagaaeardt faamg qur affaqfdersmt arsfiel fH&uoT 7 |
9.Q. JEANIHT JSIGATHD FLAAT

STENTERT ST ¢ 0T Sooi@ T SHINTH TS ST AR] TRTHT & | STENTHET 8T 2T
TSR UETRIhRT T&ehT B :

£ T et/ aeearmm fafa
2. | ST uH gwre fudret A R0¢3 YA 0%
.| ot SIS yueY qae Q03 HTE0T 0%
3. | off SRS U qeeT R0¢3 AT 0%
¥, | ot Jow faetare qae R0<3 HTEU 0%

Ul T W STTANTRT T3 SHITSTH Uk STegiehT ST IR deey e el © | faga e
SN FHART Jemee graet fafemmEeht, Roc? SHITSH STRINHT dehiershl @it ST ¢
FITSTHRT TGS HEAT ol S |

9.3. STRHNHT HRRA HHATIEED! qa=uT

Torgga T ST SRy e Ervsreedt fafemraret, o< ST Titwent & | 7@ fafwmactiem i
ATHYAT TR HThd JERIEHITSH HuaTiEteh! ffd THuH S |

ATTAHT @ FHRWT BRRT HHARIEGH! faawuT

FH | FHAER 0G wen | Hftrad

. whEE g | U R, Hl ST qdr e e
T

. Trdw= R feEa

3. HEee R

¥ ERIECNED ] feara

w. | o faed 2 TS TR, 1. F. 3T

T | T AtaRd 2

©. | USTHRIT HARd 2 T

il gftaeH on.d. 20z2/0T3




c. HESITDI 3
. | EESIeE 2
g0, | foa srfaepd 2
22. | AT Wity R 4
¢r.  forates= 2
23. | ITATERUTIEG 2
9%, | HEHh UEhT 3TURd | 2
9%, | SHaTTeT ? JUT TR 0. .7, ST
8. | IS wEEh 2
20, | Y WK %
2¢. | BRI HART Teieh g
2. | SR TEAnt %
STt 3R
BTeT T FHHART 3%

ATTADT 3 FARHT AU TRHRATE HISTHT TS HRIRA HHATIEGED! [qavuT

Y | FHEREI T | gE | &R
2. afea 2 JUTT THR, FoI STAAI qeT Fe=mg alterr
. fafes 2 T TR, FoTT ST T f6=mg q=erd
3. carfusmad ¢ JUTET TR, Ao .. e
¥, | EmTer 2 JUTT TR 0. .7, T
W, | R geer 2 TS FLhRETE ST
&, ECIEEATE 2 UTeT TLRRETE ISl
ST %

9.8. AT Ulgear o asiar Aeareewd
%) FavEIeh fa Scuge dwer faem wfvg farrandt fgfireT, 029

TeThT Tl UUTICfHT SRR STefagd SRISHTRT ANTEH, YUTTe! Hwget aoT deeheiT
FS1 SATYfdehT TETIHRATATR T T AR TARRIH SAtagd TRSHEE Iearied
Tagaent @it Tashics sraferd T TTavaeh TRTmHe raeT 17 SQTUHT & | I SHUHT ST

YeTE TURRATATEEHT SAhel ekl |1 TTeSI-eh ®IHT T, F¥bral T Tfatshar qnT MY e

qitfe gftaee on.d. 20z2/0T3




forerq Fremm s

TRTEEeh! ST T TaveivoT Mehl R | A UEhaTeTe UTeq Pebraets ayfed SIHT qrre
TS AT SRR Taga 3cared sheaehl faega @it fasprararelt fafrhr, R0¢3 ST mehr
T | THATE STATIYTH HATATSTATRT T @iE feshieht TramerT femehier Taear s 7+ T T
SRS T @It faegd omefienT defentela SereTaenT @ STTave TR FHTT T S |

w) faera yeRuT qur faaRuT yuTRlAT e ugamrs Wi, 0z

uTeTeh! faega arsmT uiqewet stirgfy, faeqa qatument wmaesit 3w, Asfl arsehr geviiTar
TG T ITHIBICTS ST STEYTRAT @l USTE AJAR AT JaRIh SIS T+ T ITATaor
Tafor T IeTRT TR Tagd THRUT @I faauT JuTTel™T ST uge areret fafemehT, R0
STRY TRT & | 36 TSR GaT uge TTeRdTeRT AreaT, fere UeT qur it T fehw, ger
TS T TR TR, SRR ST AT e WS e SaieH S | 7
FETAT ITeTeh! TTed TSTRATS HHST: 97 Tiqerelcieh qoiT THIHIHST THISH HATTwI Hameh
SR TR TRebl & | GAT I TTATh TR HRI-TITHRT AT ATTRIF TERIh
TR SRR faseTE GG ST TS SeTUR! | I9 SHHAT Gell Tgaawar
TATET GHTYH, SIS T Jeati-eararel TSRt eTeIderT TRiteT qami T SrehRaTeTehl
BT T TTaTSHaT UTed 7T UThaTaT ekt & |

) yafad AR SUBRUTEEST URTadThs T SHATART UFATS

TITIRRT TrwenT ST faemm fFramerer srawemehl fafad aeieh STaweh §=5 | T4 HawT
AT BT HAITHT Bohl T FHaTHerTr SUSue®ehl THTShTIT, SRl SHHAT
AUt TRTIER THET T U T fasoe®eh! JUaeiih T SHATIohS THHTSIRT SATHT
ST AT TSR T | I FHUAT SR TGE T RIHERT IURUTEE HIME qT IRErsi—en
WW(%W@T{

= IUNIhT faga wege e arart fafereT, Ro0s
= faga srgufaus ured safdher ITerr T 9 arseet fafremmeeft, 0%
= fagq Froieh! STEhT ATl Rl qaeatenid qram fAafemeT, jo0c

T YRR TR [ FATIRRT STaTelTs HT-=RHeaTe YT 3T, TUshRaTeeh!
STETIhT qT fagd ar=ehT T Tkt THRIST T 98anT J=Iweh! & |

o) QAT AT ATIGUSHT qofHT

STfglg T ITTRT STRINTRT AL GRITE Hrarweft ATIQUE, o< I HLNET qAR T ek
TIITERT ATHT STRY TRehT & | TRIGTHT STHIGUS UTed HETehT HENTA RTE UUTTell, HoaTetehehl

il gftaeH on.d. 20z2/0T3




Forera P st

ST, T YIS T qT ST, ITAITHT T 31T TR RATATRT TR TR TRIqhT
forrree TufaushT & | HraisTi=eh TWIHRhT ShHHT TUHRATT (Heh, favafasy qor graf-era gereme
IO T, GHBTa TUT UTqThaTeh! TaeetooT M STrawreh fawer quTesT MRug=q HTIeUedTs J1f-aq &9
Tag FRIT-aTTHT TS UTHAT A TETEHS | THeh! TTEHRT HRIT-RaTE fae[d &rsehT HETesuT
HEhfaeh! farehTer ggeht AT FRTHeRier STTATe T ErasTi—en favame sifwafy g stoe iuest 5 |

T) ANIHT FEAP AT difvafg qur FrasT ugufd

ETTeRT TR T TR ®9HT HHITE T AT ST STaETaT T SR
T SANGFGTE ST UTfehdTdT TEehT & | & SHHAT UTeT TRhNEh! JHoll, STedid aeiT
TeaTg TeaTer, o7 AT qUT |ieh el STRINTETehT TH-RMT faga T STrmmehr et
geTEeTert fafrRmTaet, R0 T g HUEH qgyfdent ST G et o | |t sremmT
ATk YT AN HEhEHT IH AN fafd R0¢/ 02 /23 AT fafvr= vt 37 (23) SHT FH=RT
TEYfihT ATHT TeRTTSTA T WUSHITSTH STIRfe 9 R0¢R/ <3 HT 3t UGEEHT TaY(d TFd~ WTh!
B | TRl SHwTiheRT TaehTeeT STRINTShT TEITT Tgfd, weTrafeh ft=atdT T famenRT emdT §3e
T TEwaqUl ST IR TRl |

@) fefseq Far yate TuT SHaTET SHAT FWSHE JUTH ST SHaT sTfvatg

RN YaTg g1 TR 8aT qon wriawedars feer sitar, aresf, siiereamr ot
YIRS TR LTI HIRATITHT AZThT AT SHH<E RS2 Teeq (DMS) qor
STRINTeRT SATThTIG derTgeshl emdT Tfafe qor fFmat gumr T &l St & | e faegefr
T JUTTET (Electronic Fund Transfer-EFT) @R TREeheh! & | STAAUS U SAThe&ah!
TIT TN TR grured g fafn=r framentr wrfes fefsee wreavere safera ™
SHHHT JUTTTehT STETHAT ToIT FRANT TESTATehT ATHT 9T F3& TTNUGT S | IS G T SHFTSITaeh!
Fafeerd TR THTUT, FTIETEShT STITH qT STRITeRT JFsTi-ard STRET T qaTferehiieier aa-==mT
o7 TESTAT AT & |

%) WO S fautaet anfir sreaae qun stqeee

STRNTETE T TRt fHuiEeTs o s, Uitas qm JHTOMHET ST SH1s- HATavash qed,
fergereor e wfaferes st fator m Stveer st afuT fafy=T sTerRm qut STgER FRleE
e TRTSURT S | TEAT ST SATANTHRT TS TG AT AT TR SUHUTRT foremreent
AT ST T YA TS STYET TR & | JE FHHAT TSR THE ST TAT ST
FHiEE AT TSTSUHT S;

ARl aiftfes gRiaeT an.a. 20t2/0T3




forera e st

" Capital Expenditure Benchmarking of Hydropower Projects
" Operational Cost Benchmarking of Hydropower Projects
" Long Run Marginal Cost Study

" Discussion Paper for Determination of Power Purchase Rate of Storage

Hydropower Plant

" Discussion Paper for Determination of Price for Pumped Storage Hydropower
Plant

= U HoaRErET W
= faga @fig fast anpidmenT SRl Jeare arswet sTe
= foerd feme STrTeRT wiHifash duT HEmTd fashTr ArSHT et st

= ford TRme STRITeRT Teare auT Fe (1Y ST, HIREFTITET quT YicdTe) et
T

It TR faE[d IcaTaeh! AT T hIIGFITE-eh! J&qiTd Joaresh, faga weger aer fasga
FHRIGTITE GERET ATHT STEvTh THTT T fTveivuT uaies MRS |

W) ST qur Swited famE SEerie! e

@wmwmﬁr S Eaie lil'lilr_oraﬂ'l"sc Ysc iE) 3%{3'5!@ RIS South Asia Forum for
Infrastructure Regulation (SAFIR) T TEEAT T TRehl B | FIEQT'IT‘»'JTFVcTCI‘\’T*«l'IT'[?:TI?ZI}I"'IFI'I'SQ
TETHTAT SIS 37T U STUhT & | el ST MATHRRT STTaeTs arsie T sT=aiifes
ST SIS TEITTT AT, SATTHT F&dT T TATHERT TaRIgaTs o §3e T STER Y&
T & |

W) faag AT SFawdt faofr

TR I R0¢R/ <3 AT RN AT FHIE faariad Sfeshes fhet auT 2gm amgara faga
Tega fasemT aRR YUt g8 faarent SHAr o uae MeRr B | ARl SfagTadT ufediues
STgHtaus uTed St qur fagd Suhreter 3ca= fagaurerst faameas smammemey sio=nies
T ggaTs T foiemmed feqer aftwe & | 3% HuibeE TR Setad e, seied
emmeRter ot e meger feirumeT ararermT Ty STemEsTs Tm Ut sTet Ry fHErenE
ToTereRT TR, HEger fHerumT STfushrarehT TIedT, T STMITRITHR HEgarshl aTicd qT Teerd

il gftaeH on.d. 20z2/0T3




Forera P st
TR SHaETehT AT Tl Hewa Ul faEI-e® TTad Teh & |

ar frofaeeer IR faae auTaTERERRT SAfUeRenT SATdRETG: YA 99 W e
&, T fof, gwor qor Tenfra fagreaar stmeni TR fafuse (Regulatory
Jurisprudence) T TR HTUTRIT HaW TTcih! S | THATE AN IAIAUS HTeq b T
IThTefter Ica Taregawrarst faareent fequr = faga feme TR O, 00y o S TR
AT TATEreR T ETHT YT 7T T&TH HEATTA GHAT Uk {210 THehTeeRT SUHT ST YU o |

Q. AuTwa! faga &=

3Tk I R0<R/ <3 AT JUTCThT Taea &t Icare amar faear, sTaties faga @ud gig, wamor
AT GEehtuT T HIHTIT faeyd Smameht Tt gfteet Hacaqut sRumT JaeT T Shaws |
T faga TTfeRtoTeR GfET STaEieh! JuTTed qeATSH SHITSIH STeleh TNeh! ST HUTeTsh!
FA STted faRd IcaTa &9ar &R ¥,220 HIETE TRl S | I9 a¥ HNG ©R< HETE 7 3cara
ST T YuTefiaT erfquenmr it & (Toa FS1 3cd1esh) T 3 ARSHIERE HIF S
UR¢.¢’ HIETE &frdT Ifush! Sfe-s | a6 faga Scae fasarar fsft asent sqar amemers
sferra e | | Jurer faga wnfreRtoriT fafe=T STETSTTeRT i 2R 234 TG BHaTRT Yk
SRS foq @itE TRpIaT TehT qeder STATHT SHEEHT IcdTa SHAThT o7 Taedehl TrTaHT
Q@Y 19T Sgar STiaH Ty TR e T 3T ! & |

faga Iwiah Tid -t faear wuent © | afer avsr s fagd STMhTh! §eaT it
YR.Re AT TR & | F ITARBHEY SR TR fewmm & 2o wfaerawmer aet wahr
e | FEee fara ugeeh! o sfiefnen qor sredTtae: faga @ua Ihafg s
TaRIa AT o TaeaR MU STEvaehRal SIS | TaTRT Taed STIRd® JuTelen! STawelT qigeet
IHEEAT IceiEH T FT UG VTRl & | e a¥ R0¢R/<3 AT 0TS HNT 3.c00 376
gite faga fafa mT & & 2.3 o smar MRt & w3 &®iE 2.2u o1 give fagga strma
T &, 20.4% e SIEEh! YBHT TRl IG5 | TE WITeRvTer fae[d STaRaT JuTelel e
%.2¢. 0% 3Tdeh! Gg TR YATHT ETEeT TR & | YIaehT iaeqaicns faga st fagga fasr
AT ST AT SFaeaThd faed ftdeh Feardel TUTeTsh! fagd aeTielTs hAsT: &
TSR JTEE, T SR o7 T’ T & |

Taga JHRUTa®h 9T 3= &TdTehT JERUT JaTaR foadi STUehT & | ST aven! STweaa 3o
HledST TERUT FoslTel e © 220 Hithe ThellfHet qUT TeEe aTHaT Hide 2%, %% ¢ THHIT TRt
e | fawit-amlad oo T T TATET-HRAYX R0 T THRIT ATS HoaTaaT 137 a0
FIEAR-FEd TENIT AR HUTCT FGIMATE 23R Heft TS TR HosTerdT Siifeg yoreft
T QT TRt weaqul 3ucifee TeehT & | SATTHT SRUMAT THRUT qaremeh! faedarers
ICATE STRITSTAT T HHTI ferg]d SATIERT HTERIhaRT G0 T 3 Jesg v 16 |

qitfe gftaee on.d. 20z2/0T3




forera e st

q i fergg IR TR ekl © | fagga ScaTa erHaTeh! diel faediel fasga aTreh! TR
SETEEeh MT T HIET STUTTHT STT=tieh WHT foeTy, SEARoT qoiT feeor qatemeht amar Aiafs,
STATITT qT HUSROT STrArSHTeRT fashmer, faga sent faferfisor T diumm faga samamwesT aft
relehTetlT aoTR givfeerdar stavareh iaee | St femmm ferga ersrent fam farehresht @mfiT Searem,
T, TraoT, ST T STMITETS Tehishd ETHT TFEITEM T G, Taeqeicheh T T IEsT
TR ST 9T gge T STave 59 |

3. T Q0ZQ/0Z3 HT FANIA IRHT HETFUTGH Traeell HEX IUATCHEE ¥ STATSAT
TRET FRFHAEE
M. R0¢R/ 03 HT TN TNGhT HIHIHTITET Tl T IUTIoUEE T STTATSHT TR HIIHHEE

THEATIER et & T ot seishueedT fafeust afeates sTgget-3 7 et & |
3.9. Tl / qavdicnid/TEAfd qrawmT foquir

JT.F. R0¢R/ 0c3 HT JRANTERT fae[d SFI-tehT fafii=T Tk & 3TEHT (2<0) TT T3 HHETET
T Teftepta, qaeftgta qur genfa arswt fofr Tiue § |
ATfeeeT 3 3. Q0ZQ/0T3 AT AN INehT HRIGFITGH Fraeell HET JUTTSHET

. AT Ro5R /T3 HI
F.E | T T
2 TTTHR T §hHE IR TEhTaen! qaeaiehia ¥y
R faRI hratenT SR HTeAT qiEd-HT Tiehfa %¢
. faga vl faga @fie feast aer fafor qn faga »

RBIATET HEHid

¥ | Tagd Sroien fagd @ite arbidmeh! SIe=aT geatd 23
faR shruiehT TaTfed EXaT-aLoT, STTAISHT UTie T T8uT 3UTeht
weHfa

¢ e e ST @i e gentd (e S ate) | vo

STHAT Qco

2%

aqities gfeiaad .. 20z2/0T3




Forera P st

3.9. TANIEIRT STRAT FRUHT 3 HRHH
it 8 3MA. Q02Q/0Z3 AT AV STTATSIAT AVYHT 3T HRHH

. ¥.

fafa

FTisHAeRT faeror

RocR /01 /2]-Ro

SR T REEEP-GREEN-GIZ Nepal &I @t ARISHMI

Developing Communicationand Stakeholder Engagement

Strategy for ERC d=Ht ? fe stanfas wrisen

3.3. aTfaw @t fagyr yHuT

ATfereT Y 3Td. Q0TQ/0T3 AT HTAW STATSAT IRHT ATfead qer feager yAoT

*%. 9. fafq YHUTeRT farawor
F 203/ 22/ 0.8 STRINTeRT STEeY ST, TH THE TIarersy, AR HeEee T
2. oo " afd T & SHT eI T eSS TRART e faed
T STTRINT SITIdeRT HETEEeh! THRTHERTT JHUT T WU |
. 2038 /03,3 STRITTeRT SAEET ST, TH FHTE RIdTers3fet AET (SAFIR) FRIFHAT
’ 1 9T e SfieieRT T T STusRT
AAMTHT FHORITT WRAH! ST ARSI Course on
8q RoR%/0oR/% | Infrastructure Regulation: Markets, Green Energy
2 2fg < gy Transition and Regulatory Governance for the Members
of SAFIR FRIGHHHT TEHTHTAT SIS HUGHT |
Ro¢R/20/28 If@ R RGBS U B ? 5
¥, YR Y¥T&0T GidSHAT Induction Training Program on
¢ T T L .
Administration and Management GINEREINES

8. ATAWIhT AT.A. J0Z/0T3 BT F-qAH! faamur
8.9. AW Bl

Taga Feme STRINT U, Rovwx qT fagga Femm STRINT farmmaett, R0 0w gRY fEfra srerememttss
0% /02 /3% HT TITIHT HUh! IH TANTRT AT T+ IfverdTe I A & Je: A9Te
LTS YT TohH, -t Tk AT HEHTATATE UTed TohH, Taasft Terr, safeh ar stmaiifies gereerene
e TR, Terega farawor staafaus wTed safdhent faepd fospiae wushr amfier et TR wah wfastanT
TEETS AT dreh SHITeIT U oy, fara SR T sTgAfaus Ut Sfhel faga smamere
TRT AT e HTIhT Tk HTATAHT FeI@Ts STl dleh SHITed UTed 6, Ui foe T i
Tagga Tertelt T STgATqUs U Sfhel AT TR TEROT quT faawer aequ (feeferg =) 1 wh
FqTnT QTS ST dleh SHITSTT UTed ThH, UAshT ST o SHITSTH YTed HaT I[odh, a9l 31T
AIeITE UTed oA |

9

qitfe gftaee on.d. 20z2/0T3




forera e st

FTRINTCT 3T ShITHT STHHT HTEHT SIS TRV @ g TR © | STRNTeRT AT Aqee J9qu
T RINUhT HGHHT STRT ST &t HATHHT TR S T 3| 006/ 0e IRG STRTHT
TS FERNETE STore fafarsiT T werl & |

8.9. 3d. 0TQ/0T3 AT AW T faawur

A, R0¢R/ <3 HT AT TRl ATEHT T AT foregqa faawor quferetent arfersrmm Seora
rlﬁ"laﬁ\T@':

ATFABT € A, J0CQ/0Z3 AT WA STFTIh!T faavuT

F°. | ST faaTor THH (%)
g. | Torpaent ok @fte fasnt & frafeor amod 3¢,¢3, %00/ -
R. | Togd wite foskt grepiamr qewdt amd 9,0¢,40,000/ -
: STIHAT U A Tchee SATTHHT T, TR @RE fash, T, | €,0¢,30,000/ -
© | TRYT T wRwt arad
IEEIEREIPICRCIRE] 3,¢%,8%3/-
sfh saTST U 4, %3,033.%0/-
T I ¢,R0,3%9/ -
FHA ATEHT 9,33,2%,3%3.R9/ -

8.3. 3. 0ZQ/T3 &' Tuic @l aur fachiwr wife faawur

SATATTERT R0 3T JFehed 3T T, R0¢R/ <3 HTAMTE. R9,93,2%,3%2.00/ - (T&NUT UFR1SH FUS
e aRE AT &SR i 9 T Te ST ) SUeeh! doie WY Wiehd TRl & | 3ATRiER
FUTTEFHT STTARTERT el Tar i W ¥ 2. %% ol © | STUTE farefier qm SIEshaTd Wid greet
T TEegeT Tl FRUMET SRITeRT YaTiehiiie®eh] ST dfeTod aq UveTd el aud
STRTeRT T0TT UTshaT qum Rl ST STUfEd Tasfiadr ST g1 Jdaar Wied aiis
FIIHT TUT FTSITeh! HIATHT TR STUTET T STfEeT &7 Hohe | STTINTRT farefier TTelt Trarmeft
ST qUITeTehT ATieTehTHT Seoid U S :

AT 9 T.a. 90C9/0T3 @i farctier worfer feramur
EEClCRINLET fafeiva avie | == @

RN 29,40 R 3%¥Q ¢,%2,£0,3¢4. 08
o T ¥,R3,00 000 2,0,29 T4 %R
STHAT RQ,03 %% 3% R,¥3,R9,R¥3. 90

il gftaeH on.d. 20z2/0T3




Forera P st
Y. T & queT wrwmT dfifoa e

Y.q. SEWEE faud AURST AU TRl STRIETR WeW W qUT JEIR0T e
fermtoraT forslt gmes el R

TR T[T ST 3cUTE &THTeh! foraT&T Hiaqwaeicien fare[d ST, Gt Tg aelT fsit arsehl
TR TRITITATA 30 &< TUHT & | Toe[a Fm SR U, R0 T T 2% o NS faea
SSTRAT Hfaqeadt w7, faga STareRT AT qTerE T T S T o STy T T faga
TUTTEAHT AT Tgaeh! SATET T TRTRIART SITIRR U8 ekl & | faeid: 3T 2% il @ve ()
o TaRg SATameRT ST FEIfRoT @RI ST T @UE (%) of fae[d JuTeiiaT GalT qgeehl STawelT T
STIHRR SRS fouesnt & | A fora SAmiehr sTgafaus ST T STy TIeeumT STRINTeTs
HEATTT HLAHTSTE THTTHRT EIHT SHTEITI T hicTs SfaUaRl & | ae, faga Smamehr stgafaus
TS T AT T ST faz[d fome st fafed g i faga fme ST o, 00y dor
I Jaferd IAHT AT GG T 3UGH G716 | THTS STAAUS Y& T, STIHITIsIHRT
A T qT ST T, STIUTE giTEd T T STEEsh ST AR HhRETer T
TR T3 AR ST T g TUT HTqedeicHeh Taed STReh! aehtalTs 9T THTEehRT
T A |

T QAT T qHE FEROT QA TR 10T AT Toohl gaT SERUT A3 [aentaaTs (il &steh! JHd
HRTITAT Gifyerd T 1w & | 3w ATdsti=eh- st arharl, BOOT a7 Wfaeqefcash a-redr
ST 37T 3UY<h HISTAUTHA TSt S=eTs WHRUT ATs a0, Sorfee qeiT HeeTe- T S
T3 T AT FaeAT 7T fehs | 8167 FHR0T qaremT i arsehr geviiimaT aers fewmr
i qem afESHITT SR 1 Sfetdent TavaT JHTS T HHT T TRATIRI ST S
T TEIETYe ST B |

Y.9. swfveh feaer @ua afget anfir fosht SmaTe faer =muRAT ¥aew IRTSUR

T TR, Fell, STATEId qelT T6=Ts HeaTerie] fae[dent 3T=dtieh @ud Tahg qu faed friaens
o afed T TSRl a3 3exdel ‘Foil @ud gig aor afa wrifa, R0e3’ gt o
ST TRl & | I, TITHT foR]q 3caTe &HaT Taeai g4 TUeh! ST ScaTiad faefaehl
farr qerm stfushaw IwRINTeRT AT ST=after fagq @ud gfg T wfaereicnes faeq seirerr fasma
MY REwe | BTeT Tae]q SATIHT UsheT HEITeRT HeldT (eehl ST fsft arsetrs aue faeq
STITCAT YT TS 3cA1Geh, SATIRT TAT AT STHIHIST Terad qeiT Hiqeasicnsh faed hrreran!
FTATERT 0T 7T STTavas @ | famiva: Goal Tgaeh! THEshRT - s asare fawq
@it qur fasienr sawer faear ™ g fefres qor et asmr fagaswr o iy,

Bl aiftfe gR@ew ona. 20t2/0T3




forera e st

Toraent wfaeaeicdeh STRNT QT IcdTiad Taaen! STT=deh ToTi TaRedTTAT AMEH IH Ho aTes |
3T T TR it arsers fagq T qevrft W T &, Hfara qor deemm
FaeT T ufqereicre faz]q asient fashmaes smeferar fe stawaes 3fe=s |

Y.3.Tariff Based Competitive Bidding ATthda forstt ST yaRuT atew fawio™T S
TRTIAUSA

Tateh Tagq @ua aor forlq SR faediE Icame drael@ STHRET aoT aeTiad fagq
TSR TRTed T SIGT STOT &7 G 7] THd STavaeh g9 | 3caTa qeiT SATIEhT faeamenl
qETHT TETOT aTeTeh faehter g FehuT 3catiad farefaenT 3u=nT, fas]q s qu fsft &rent o
TRTHIHT TH STaTe 30T G Te WUehTeT TETRUT JaTeITehT THaH faed STaweh & | J9ehT AT
eI AT 9T it G Idu STTEeTTs ST Hideeicash TSt emHias faedr
Transmission Based Competitive Bidding (TBCB) T FTURITATE AT AT AT TS
AT G- | HiqeaericHss USHamThd a1 it eTHishdlsTe TERoT STRITSHT fash, fmfor,
Torfier ST T TouTe RIS TR SaeT T gehuT Jarer ar fsft 4sft qerr urfafrs
EHAT TTEITE GIohT AT STTATSHT hA - HT TqeTel T THIEAT i T Gl | 3Ta: Tl
TN TBCB HTtha S{l &1l TEvTHTATeRT SATHT STTavereh ST, THRITHentr qerm ermHiersredt
I deehTe Tkt T STTavarsh Uaet U Siaws |

Y.8. S faRd SRS AThr Hfeora qur HTael AT SEF Td JudTh g

TS MRS feHent G faed SRt fafi=T arptar qum ameart TiEehe!
T gfy SR faga Smrers Hafthd, qafgamam T deewel ST geded T STawsh
AT AT, TR qer it ATIeuE 3T HgE T STae JNawg | IR ATt faga
MUK, qu%r, Wheeling Charge, Scheduling, Balancing, Settlement, Grid Security,
HTQ?H?JT?I'@TEF—T, forae aumemenTd fawer eRfeuant Regional Electricity Trade Regulatory
Framework fashm o streweshar sf@usht @ | @1 SAFIR, SASEC, BIMSTEC, SAARC
Energy Centre WWWWWWWW@WWW
T A, fore @i quT femeRtT wfskamT e amssEIdT (Regulatory Harmonization)
FAT T SATTTIF THET T & | TG AT AUTeIeT ST T HTTeh! HEANTHT =[FaH TTHT
TR HT9EUE (Common Minimum Regulatory Standards) frerftor T fgwafier qerm sgaafir
HIAATHA I TR AT qT AR SThUTEEeh] TREeh =T T i g
T drehTefie Hifd sTaered T{Us | Juene fagd AR TrbiamT 1T Hifthd Tt
T, st wfaedericres T gesT &t fagga o foehma 4 STUR 9’ g9 |

qities gftdae ar.d. 20t2/0T3




Forera P st
Y.y, vafad faemarasit SemeT THamad QU auT HaTHe® [ TarRar 956 [6euT

Terggaarareft yeatfaa fagemes, Furer farga uTRaeRtor U, 0% ¢ @I faegd TR ST U, Q00
T THATIRS TG qUT SR AERE JME-S | AWl gHIeiE daeT faemre= &
Torgaarart faerres faemm fara qur Femreri qiad-ent @avuT sique faemT e e
ST T USRI IEelTs THEM TRATSH TR 316 J@T3g 30 g | geaa: Tagga e s
UTHT HIMYT &7 SRATeRT TR, ST T gTaehit T giafeea w8 qarferesrienr
TR STFHIUT TG 7T SATIRR SR e T o TR T TR o] shriaw-aars
T T HAET FHIE T ATvIF JMGThT & | Tamiod: UHehl T ¥o IT=wia TR ifara
oo T AT JUTeT SR TR T4 T AT ieeh, TTE eh T shial~aaTeva2iT
TerremT TEsTieer TR Terey TEeh qT AT T He SHEeT 7T 39§ |

T, TR fadfe @Edar giafred ™ U qer fRemEelEr W AUt kiR
e e T HTaeTe%eh! Gaaieh TR SATANTETS HThRAT A1, TS TIT Geleh! SAaeITITHT
T AT 8 T STEvaeh © | AT, STee) a7 Gaeeh! Tfth FThaT, AIaT qiT hirishTaralls
TemHeReRT STaEToeh e, AT T e wenfed giateed T R YAEEHT T | Fr
gt fifq fmior, swrferm T fHemsieshr SRR 9218 SRR Td-adT, e, faxfr
TATITAT AT FATHR T THTERINGT 938 TS |

9.5 ferera s oo i e ramlt ) o Ul e e stfeeEHT
TAEZAT BEA Tl qUT JIdh! YEAIBRUTEH] AT fe&ITHeE #5= (Forum of Regulator)
TS It FFARIAT

ferra srfeRT IPO, FPO, Right Share, Bonus Share TT 31 Tdsi=eh TSk, IR SMfice
T YSiT T g aitEdd, IR @ig fosnt ar swarater gt fasem faga fee s,
T Tordios S quT wEOT WSTEHeRT FrTadenT STihRess SRGuhT HRETT AERIGET ot
STETEAT TR T+ TR e G STTEvIehdT S1aws | Tagd &rsenT STgAausT uTed Skt
STIITATHT Fe TS T He WUeRTel T TSt STRINTeRT et s{faeRT TfauenT i |
ey, fadrosehr dreste ke qom OSSRt T T T qdf, IR Tierg
AT ST TeTEErsEt fawer shueT: graierd fehmehr asmtushraT Ui gaT u3e fawemr wemar
S fehTIeTe ST Yepfaen! wiiepia, Heata ar famenia afshar QU e sTawer fasiar g7 3ug®
AT | TEeT TR qIT HATIETE THAATS ST 9T Siews |

3T: TERR THi-ad T qUT TR Sawmen! TRadeh TR SRl HamT T faga

qitfe gftaee on.d. 20z2/0T3




forera e st

grsrrareft faie fasr, Securities Exchange Board of Nepal & T2 7+ ferdiasy qerm ardstiqe
frerreamErat fawa T Office of Company Registrar @ &1 T FTE qoT ATeiEere-ef
TarRIehT T HHTSRA T TR | |1, SRR TRkt ATHT T TT Thishd hdaTe
T T SARTRRESHT SRRIGAT, AERT Tiepid ufsHar T famenta stfafyeddr gerse faga e
FEHT TAT SRS USiT IR T HEITT JHEEATeTs JasT 1 8d aH1S TauTmT STawreh
I T e Qe TRg O T HiehT T TohT qT 3T SHTEITIRT T T Sfh, fadios
e, FAHT FTEReDT FRAT g A= e e afmfad f@mes ds= (Forum of
Regulators) T T 39h & |

Y.9. faug gfaRrdt foer gatu femior qur fasraaraslt AMague AT U

Taug wfarreft qor Scomefier (Weifere) s13g STavah SRaual & | THeht AT FAauines 16
I, WTTafsh AIIEUE Tl SITEH HoaTgehTohl [aTae®ehl STEaaT TR UTeTehl ek quT
STAaTgS SitaweTgeRa faug afardt faga qatam fmir qor fasmmereadt ufes Amveve
FITQ&IT Tlffﬁ HTAIhdT éf@@ | IH >hHHAT Asian Development Bank, World Bank, GlZ,
European Union (Energy Connectivity in South Asia), SAFIR WTWMETT‘FQ}IWTH?JT
¢ Taeme faga qature! Sifay qoarees qur STavds UiehT ATl i T H19eue T
Frifafer fmtor T 3w g |

g, foromet

JuTerent faega & faaw, fafarfiertor T e dwemmT wetgent ufade faga fremmehr syt
Ti A 99 Sied, TROTHYE! T SRS g8 TR § | I8 IReRMT 3TRfe ay R0/ <3
faga Tram ST it dheer fafaa feme SriuraTesr a wE T9E JuTereR fagd
&S HTaeqeTicreh, TREefT, qaTAT IR T SUHIhTEST ST et Hacayu femmehtr gumehr
FIATIAT T HEATT G3EIhUTRT THRT ETHT Toh! © | SATANTS 9 HaTawT fagd &ten! T
HEATHT T T3, FAT TSI STTHATS LA T T TRt T T JUTTeITa STfrcaeht
AT STTaveeh e Tredr wEm T femmT Hewul sed g deree @ | fagd e
STRINT U, ot SHITSTH TATOHT UERT TR JE STATIHT STTHAT TITHThRT TTd Y G T T3t
AT JAST T S | TH STTIHT SR SHHT: ST FATHRIT T ST AT fmior 7d
ST ST STRIRRETATE STTERAT FHAT T {891 a Hewaqul Wi aTieet TRl & | Tt
WU ST THAT TG SARNTehT AR ITAT YR HEITTT faehmeh! =Rutee a9 i,
FIIATRAHET T THUTHET ST TR ST HUHT S |

qities gftdae ar.d. 20t2/0T3




Forera P st

R0¢R F FHRT TSI Hewaeh! Wehl § | TUTCTh! TR &=ehT iaeremT Ufectivesh JHHoT qoT
Taraer yoTefierTs Femeeg, 9HT 1T AT TANTRATRT SATHT Tgaand TS STawT -t
ST & | Tl TR IcaTeH, TEROT oI STHITEwieh! TFIRITA Tehiehd HTaTHT ShiHeh FER oI
aftardenT TR Far Teht |t feagga st wfaerer, fsft Serent Tevimar, qatement Treshrt
ST TAT ITHHIR SR TRITEATATS HEITTT T J1eT Wielehl S | AT Tgashl TR
FATEIRT AT ST TN THTH, SATAES TAT Heai-e T ey faga SeameTarsw
eI [TATHRIT SRl faeRTaaHd SRR 3T JeTue! |

AT, STATIRRI Tagd shegen! faela @it farshl ot Frerorararet fgfarent, R0¢R ST g Aureten
faga yoefiuT STRh STRISHTRl fashma T IS ek SR UM T Hewaqer
IUATST BT | AT TcT&T FIHT TURRATARTRT SABA qeT Flasiieh THiee ured T,
GYBTa T ATatshaTarTs HHeT 3th AT T SeTUeh & | JHae SIATRg® SRS fagd @ie
TeshieRT TFeemT 9T TTAT T GgeRt AT HieHT faga ATgfdent dvge, TuTeliehl favaefaar
T SEeRTel FoT1 GUEATRT TATHT ST TR FTATaRuT THTUT YU & | T STTaT TR
Taega Hege MR faemT TEiaars aHd Tuargemel R T JihaT 3719 JeTuehl & | STHIRE
foega weger Truttorarset f4dfaret, Ro00% HT ATfaehT STTEATATS YAUETTRT TT HIMET HTthd
3T W1 91 3uIhT fea meger fruftorareref fadfererr, R0c3 wld St Tiwenr @ | 39 €7
Tega TruieT ufhares o afed, TRt T qaigaHar SIS TR a9 WU S | 99 SHun
Fgata Hege TufuT, aTfieh Tegel JHUaieh, ANTd qT ST STTavehdTeh! [a¥eisur T Hege
TerieoT afshaTeTTs o Sifad aeH fasReedTs Srered T R AR &= Je T T © |
T ITHIIhT fed TR Taga SaT Farehen! faxiar e T fas]a &rswT STaveh ikt
AT T feta AT TAHToT 7T SToe TiuehT |

WWWWWEW Dedicated Feeder T Trunk Line @it
faga wege faareeedT STErTETe i g uft meaqul T Sucifedsht E9RT Wl © |
FIRYST ATHT UASHT AT TRl FdT fSaTaHT SRR STTRAT 1T STTershrars v My
Ul YaW et & | JHaTe TR ekl faaTe SHTa T fHeRT 97 T gt A fagd
Tegarars faaTaeTs GEInTa T JHTUHT TG UfhaTere fEuer T S g3 UR S |
STRITeRT HREEITET J0 SFafmr fameshier 3uetor fmfor T fqvfamr oy difgq @& | demme
O ATIQUESHhT HEET, T fHammehier Suhiureseh! TRIGAIsh, STeTtaed STTATSTTeR
X, faga @fig fost anpdepr ST qT ST WHITde Td GemTd fashmaermad fasemr
STEI TAT HATE T TESTSUHT S | T STl SAFMHT Foremwahtar froforans qear, @,
yrfafereh favetoT T 3G HI SSTRTd STTERshaTHT ST SH1S STEvaeh TR fHTT e | 79

qitfe gftaee on.d. 20z2/0T3




forera e st

Afafh ITET Shfrgd famaaTs aud a9 srafmr o grufiresdr feguant @ | AT TeTEaaT
STIHT AT TAT STAHAT HRIHT YT T Tz ITIRRIeNTs SToRAT tfersh, arfore, faga
[T AT TFTHT FHTHTHRT ATHATER SR TS R 316 ST & | FHHT STRNTRT ST
FHRYUTATS Ufafedsfl S93T Document Management System (DMS) 3T Taehter qeiT emar
gl iUt & | T8 STRINTRT STl AT, HRIYATE, ST THUT T e YaTeaTs
o ST T URGI(T ST TEIT J=ATTH! & |

HEITTT gheet IfT oTfdes I R0cR/¢3 SRR et Afgfgshr mexaqul =RuT @ | He=r
gt fafrmreeiinr drEiaemuls ek TaT SRR ehriT HEaH ueyfd 31 sers
Rl ST ST fashm Titusr & | @ gfer ofemelt qarar e w9 (SAFIR) &I
TR & | IHATE TR Hamae grar Thglg, T TEFueH qor ST=rRifed sTwmdenT
STERRISRT ATHT I e FestaT Ut & |

qHIET, SATRIE I¥ 0<R /<2 AR RN AW T AT et s e
FRTEET T TSK GIRAhh! TuhT T T Afehs | ST foqmr o gemesen! TTeshRy
FIITRE, HEITTA &THdT, TTITHERT STUTeA T SSTReRT TedTisierehl qu-=agmT STETer faer
I faguie | @8 TRy STRTHY FRITETT el Ugeeh! THTEhRT i, gfaedeicrs
TrerHeRT o STk ferehrer, TR foa sTaReRT ATHT STTarversh fremmeh ot saraee, fefsteet faamm
AT JHTUHT ARG U SUTTefierTs STfHehdTent 1o 311 JeTe-s | FRT SATENT STRAT T
sTfshmars, Tdea famen Jfaeht T ardsiiae SaThefadretrs sheadT Ted HuTeish! faR]d &
Tz faax 1fer s widergar =k i |

qities gftdae ar.d. 20t2/0T3




D N\

., -
Bilkk'h e b= Blhibk e Iy r.._Fﬁ.B#mn_nE.,tP,_m
Blpbble b= Ehngk g e 28 b= (eplhiBSL) lephy-bE P
By (23] b= (abeblad) plapkl-hE @
1Bl BRIRK shille g =) b= (EebEled) elizh)-2e o 201 b (bInBEL) Slephy
1B loigdp DY KA 1hD 33 blidk abiik] Shile LRI SRPIE > Beke e ke | \
N\ 2 Y -
b= lpbgk bilie e ¥ 1
28 b B} bl sl (Oh-20) b= (b3S /JERBEIR) Blsk] ® [ (ob-2) b= (b3l SeihiE212) blak] o
(8-2k) b= B) LAl Bpl2k o B&_m_h__.—ru.ww_.nm_ 9 ,__n:_bvw_k Lihk) SRIBIK > el ik lusnD ‘bbb
20) b- ('B) LR phlblsh ®
IBliy LBIKE 4 1
\. J 7
b= lkd e
h-2) b= ek izbae e
(b}~ kil o
ki
7
2 i ) g e =) Y I e S EnE e
b= lpleis plinis b lpip2k buibis » b = lelb2k blibie o b= Lplk2k hileis e b= Wbk bilbis e
(%-2E) b= p2ihic 3Phadh (h-RL) b- 2ehl p2boan @ R-2E) b — z2ibk i2hos e (R-28) b= Pehk Ebmd e #-20) b- :2ihk i2bae e
J \ J o

Terer e s

qitfe gftaee on.d. 20z2/0T3




i

T

wmﬁawﬁamﬁawiﬁmsﬂaﬁ&ﬁﬁmwmﬁmawamimw

o
. e

Rt 9 JEUT

qiftter gfaee an.a. 20z2/0t3



wwmm%'wmwmmmwwmmw
FETET TT. TH Y9G RIaa T 95 3fi TR WUeR], 3 diees Ted aur s sor™ faara

LML MU MM LI UL VS DU SIS S
Public Service Training Department
Center for Induction Training

n Training Program on Administration and Management Skills for

Newly Appointed Officials of Electricity Regulatory Commission
Magh 19 - Magh 28, 2082 (February 02- February 11, 2026)

amities gfiaed ad. 20z2/0t3










Terera wemEa

9 N\ 9
(o e stmmTent T, R0¢3)

TY R, GUTIeh R (R0£3 AT 9T

TGS AUSH

BT, S TS IHAT
EIEERIE BT
ST TR S
forerma szt
AT G

Yh[Ah
[ERGRERLERCIRIN
GHFTROT, SHISHTET, JUTd




Tererq gomam

(forga FRrama smeivTent wfant, R0¢3)

TehTITeh : Torerq forrwt st
TR fiafd : R0¢3 W
TeRTIOTE HEAT  : Yoo Ifd

TG CHIRHTHI JHTRT AGRATEEH] S TR 79T GROTEE Hrl-8d AGHP] 4] [a=Res
&1 | TIGHT ST, ST TaTIehI, FITaeh a1 ST FHARIF! vl STAThaled] g6 |




fowag=h

fas | et | KicEd | TS
forrq foremer smaiveT sifafer dae AETRTaRe
q Electricity Sector Regulation: Analytical| z E, Anup Kumar q
" Review, Theoretical and Practical Upadhyay
Dimensions, and Policy Implications for
Nepal
3. TR GG IEYROT T STATagd e5 IS HER Mad 5
ST k! TSRk
3. ol ook faelq TR STTeRT qIfHehT &5 TOTST ShTeht Q9
¥, Tagq ersent faehremT fagq T smemmehr & fatssidt =did |
Y. |fagadn arefea yafdd Ut HIgTEEAT & S st ¥
STHIHT ATIHT HCEUTRI TTEAT T IR
UGEERCERES
. UUNUT YATUR gt AT IegeH a5 dReTe SAfusi 3¥
i gfaerdaiare deus fafr fagg
foreRTHehT EUT-RUTERRT SR
9 | Operational Frequency Characteristics g Sandeep Neupane Y%
" of the Integrated Nepal Power System
(INPS): A Comprehensive Statistical
Analysis
c Arbitration and Setting Aside of Arbitral| & Nabin Khatri Y
" Award: Case Review
Q. Electricity Sector of Nepal 25 Shiksha Bhusal %<0
q0 Building the Regulator Nepal Needs & Bikash Uprety %%
99 Nepal's Energy Scenario, Cross-Border| s Bimal Gyawali R
" | Grid Connectivity & Regional Power
Trade
9. foEd sl SRR fTsREERT o e WA A oS 50
TR e Tt T AamTEEst daT yaTe
q3. T FFomemT GO RETTE T Fresiieh e s fiam =¥




fas | yfrsie | E® | TS
QY. TESIeh GETRI STHAT Mk S T &5 ST, T ATl R0
TR TR fHehT
9y Deployment of Smart Meters for Enabling | z¢ Ranju Pandey Q3
" |Efficient and Transparent Open Access
in Transmission/Distribution Lines
9%,  GRTETIH T Tk e &5 T FAR AT 3=
q9 Open  Access (Directives), 2082 g Rajib Dahal q03
" | Transforming Nepal's Electricity Market & Sanjeev Pokharel
9z Navigating LDC Graduation in Nepal:| = Ram Kumar Phuyal qog
" |Implications for Labour Markets and PhD
Inclusive Social Protection Policies ’
9%, WHRUT HSSITeToh! G9Teh 1Y <o &l a9 | &5 ST, TawpEre Maw 3R
30 ELECTRICITY TARIFF SETTING:| & gher Singh Bhat q93%
" 'SIMPLE MATHEMATICS AS WELL AS
REASONABLE JUDGMENT
9 Adjudicating Electricity Disputes in| & gantosh Parajuli 9%9
' Nepal: Framework, Global Lessons, and
the Road Ahead for ERC
Q3. From Geohazards to  Governance: g Rajan Tiwari ¥z
" |Integrating  Engineering  Geological
Expertise into Electricity Regulation
Frameworks in Nepal
33 PRAGMATIC LICENSING OF ENERGY | g Saroj Koirala 9y
" |INFRASTRUCTURES
Y Strategic Imperative and Feasibility of s g,qdhasatta Kundu 959
" | Establishing a Wholesale Electricity & Shubham Behl
Market in Nepal &5 Swapnil Mehra
Y Institutional Strength, Global Expertise:| g Sujoy Kumar Das 9%
" | ERC's Reform Model
2% Handling Seasonal Energy Surplus in| z gaurab Dhakal q9g
" Nepal: Regulatory Approach for an
Expanding Hydropower System
Q9 Strengthening ERC's Institutional| &< pr. Hiramani Ghimire | 9450
Capacity: Collaboration between ERC & Medha Joshi
and Green Growth Nepal




fst. |

yitsics

qEE

fer fawe SRPMT Ud T SRR dE® AEHTEES

Rg.

[EESREREERC DU E DI E i Rt
TCd ST TUT FURAT TR &

&5

AfreeRT T

5%

RR.

Power Purchase Agreement (PPA): An
Overview

&5

Dr. Jhamak Prasad
Sharma

%R

0.

A concept note Optimal BESS Expansion
and Dispatch Model for Hydropower and
Regional Trade Based Power Grid

Deependra Neupane

)09

.

Electricity Regulatory = Commission
(ERC): Regulation, Digitalization and the
Journey Ahead.

Prabesh Pokhrel

R0%

R

Infrastructure Regulation and Electricity
Market Design: Theory, Global Practice,
and Nepal's Evolving Power Sector

Bishal Shrestha

19

EES

forq fom SR HeumTd fasm,
TR G2 Tohtur qT foena GaTem

gT. T y91e frare

%

ELS

Who Watches the Dams? Regulating
Nepal's Hydropower from the First
Excavation to the Final Drop of Spillway

&5

Subhash Subedi

EEE

faera T st fasver geaTast

ELS

oeeh-AT WTeEeh e fest T, TeT. faeg et foamgq skt o Hushr
TeT fergld TR Sfeshes fFet quT g5 ATsehl SRt TorElq
Tega gt faag F:- 0¢R-DR-002 IW fagq fawe T fafa

R0¢RIZRIL HT LRI hETATeh! 0T 413

R¥9q







[AE[q foTeIdial 3IAIoTenT
A I AD JARIGOITARD






Electricity Sector Regulation:
Analytical Review, Theoretical
and Practical Dimensions, and

Policy Implications for Nepal

& Er. Anup Kumar Upadhyay’
Abstract

The electricity sector is a cornerstone of economic development, industrialization,
and social welfare. Effective regulation is essential to ensure efficiency, financial
sustainability, and equitable access. This paper presents an integrated analytical
review, combining theoretical foundations and practical implementation challenges
of electricity sector regulation. It further evaluates international regulatory models
and derives policy-relevant lessons for Nepal. The study argues that while regulatory
theory provides robust frameworks—such as natural monopoly regulation, cost-
reflective tariffs, and market liberalization—their success depends on institutional
capacity, governance quality, and political economy factors. Strengthening regulatory
independence, enhancing market mechanisms, and advancing regional integration are
critical for Nepal's energy future.

Keywords

Electricity Regulation; Analytical Review; Natural Monopoly; Tariff Design; Energy
Policy; Nepal; Cross-Border Electricity Trade

1. Introduction

Electricity is a fundamental enabler of economic productivity and human development.
For developing economies, access to reliable and affordable electricity directly
influences industrial growth, employment generation, and quality of life. Nepal,
endowed with significant hydropower resources, has the potential to transform into
a regional energy exporter. However, achieving this vision depends largely on the
effectiveness of its regulatory framework.

This paper integrates three core dimensions:

= Analytical review of electricity sector regulation
= Theoretical underpinnings of regulatory frameworks
= Practical challenges in implementation

By combining these perspectives, the paper provides a comprehensive assessment
of regulatory effectiveness and proposes policy reforms tailored to Nepal.

1 The author is Ex Secretary of Government of Nepal (M 9851222248) . -- Editors.
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2. Analytical Review of Electricity Sector Regulation

Electricity sector regulation has undergone significant transformation over the past
decades. The analytical review identifies three major phases:

21 Vertically Integrated State Monopoly

Historically, electricity systems were managed by state-owned utilities responsible
for generation, transmission, and distribution. While this model enabled infrastructure
expansion, it often led to inefficiencies, financial deficits, and lack of innovation.

2.2 Structural Reforms and Unbundling

From the 1980s onward, many countries adopted reforms aimed at:

= Unbundling utilities into separate entities

= |Introducing private sector participation

= Establishing independent regulatory authorities

= These reforms sought to improve efficiency and reduce fiscal burdens.
2.3 Market-Based Regulatory Systems

Advanced economies have transitioned toward competitive electricity markets.
Regulatory focus has shifted to:

= Market oversight and competition enforcement
= Grid reliability and system stability
= Consumer protection and tariff transparency

This evolution underscores the need for regulatory systems to continuously adapt
to technological advancements and evolving market dynamics in order to remain
effective and responsive.

3. Theoretical Foundations of Electricity Regulation
3.1 Natural Monopoly and Market Failure

Transmission and distribution networks exhibit characteristics of natural monopoly
due to high fixed costs and network externalities. Without regulation, monopolistic
entities may exploit market power, leading to inefficiency and inequitable pricing.

3.2 Tariff Design and Economic Efficiency
Efficient tariff design is central to electricity regulation. Key principles include:

= Cost-reflective tariffs

= Marginal cost pricing

= |ncentive-based regulation (e.g., price-cap models)

= These approaches aim to balance efficiency, equity, and financial sustainability.

oI TR (g fam Aaiest @i, 20¢3)
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3.3 Competition and Market Liberalization
Competition in generation enhances efficiency and innovation. However, it requires:

= Transparent market rules

= Effective monitoring mechanisms
= Strong regulatory oversight

3.4 Regulatory Governance

An independent regulatory authority ensures:

= Credibility and investor confidence

= Policy stability

= Protection against political interference

4. Practical Dimensions and Implementation Challenges

While policy frameworks provide clear direction, the effectiveness of energy sector
reform ultimately depends on implementation, where institutional, political, and
structural factors in countries like Nepal may influence the pace and outcomes of
progress. A nuanced understanding of these dimensions is therefore essential for
designing practical and sustainable interventions.

4. Institutional Capacity Constraints

Regulatory bodies play a pivotal role in tariff setting and market oversight; however,
they may face constraints related to human resources, technical expertise, and
financial autonomy, which can affect overall effectiveness. Limited and non-
independent funding can further constrain research, monitoring, and enforcement
functions, underscoring the importance of continued capacity building, technological
enhancement, and sustainable financing mechanisms.

4.2 Political Economy Considerations

Energy sector reforms, particularly tariff adjustments and infrastructure investments,
are inherently sensitive and often shaped by broader socio-political considerations.
As a result, reform processes may evolve gradually, requiring careful stakeholder
engagement, transparent communication, and phased approaches that balance
economic objectives with social priorities.

4.3 Data and Transparency Issues

Robust regulatory outcomes depend on the availability of accurate and timely data;
however, limitations in data systems may create information gaps and affect decision-
making processes. Strengthening data infrastructure, standardizing reporting
practices, and enhancing transparency can support more informed regulation and
build stakeholder confidence.
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4.4 Regulatory Capture

Maintaining regulatory independence remains important, as there is a potential for
undue influence from sector stakeholders or external actors. Strengthened governance
frameworks, clear conflict-of-interest provisions, and transparent processes can help
reinforce accountability and preserve institutional credibility.

4.5 Infrastructure and Market Limitations

Infrastructure and market conditions are critical enablers of sector performance,
yet existing transmission constraints and evolving market structures may limit
efficiency and cross-border trade opportunities. Addressing these challenges through
coordinated investment in grid expansion, modernization, and market development
will be essential to support competition, efficiency, and regional integration.

5. Nepal's Electricity Sector: Analytical Assessment

Nepal's electricity sector has undergone a significant transformation over the
past decade, marked by steady progress in hydropower development and growing
participation from the private sector. Installed capacity has increased, power
shortages have reduced, and the country has moved closer to achieving energy self-
sufficiency during certain seasons. These developments signal a positive trajectory.
However, beneath this progress lie structural challenges that continue to constrain
the sector's long-term sustainability and regional competitiveness.

One of the most pressing issues is that tariffs are not fully cost-reflective. Electricity
pricing in Nepal has historically been influenced by social and political considerations,
often leading to rates that do not adequately cover the true costs of generation,
transmission, and distribution. This creates financial stress for utilities and limits their
ability to invest in maintenance and expansion. Without gradual tariff rationalization,
the sector risks underinvestment and declining service quality over time.

Another critical challenge is limited institutional capacity. While sector institutions
have evolved, gaps remain in technical expertise, regulatory enforcement, and
strategic planning. These limitations affect project implementation, system
management, and policy execution. Strengthening institutional capacity—through
training, modernization, and improved governance—is essential to ensure that the
sector can effectively respond to growing demand and increasing complexity.

Transmission infrastructure inadequacy also poses a major bottleneck. Although
generation capacity is expanding, the transmission network has not kept pace. This
results in congestion, energy losses, and constraints on evacuating power from
hydropower plants, particularly in remote areas. Insufficient cross-border transmission
capacity further limits Nepal's ability to engage in large-scale electricity trade with
neighboring countries. Addressing this gap requires substantial investment in high-
capacity transmission lines and grid modernization.
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In addition, regulatory uncertainty continues to affect investor confidence. Frequent
policy changes, delays in approvals, and lack of clarity in regulatory processes create
risks for both domestic and foreign investors. A predictable and transparent regulatory
environment is crucial for attracting long-term capital, especially in capital-intensive
infrastructure projects like hydropower and transmission.

Despite these constraints, Nepal's fundamentals remain highly promising. The country
possesses vast hydropower potential and is strategically located between two major
energy markets—India and China, with growing prospects of trade with Bangladesh.
This geographic advantage, combined with increasing regional demand for clean
energy, positions Nepal as a potential exporter of renewable electricity.

6. Policy Recommendations

A coherent and forward-looking policy framework is essential for Nepal to fully realize
its energy potential and strengthen its position within the regional power market.
The following recommendations focus on regulatory reform, tariff rationalization,
and market development—three pillars that can drive efficiency, transparency, and
sustainability in the energy sector.

6.1 Strengthening Regulatory Independence

An independent and competent regulatory framework is fundamental to ensuring
fairness, transparency, and investor confidence in the energy sector. Regulatory
bodies must be insulated from undue political and institutional influence to make
objective, evidence-based decisions.

Ensuring legal and financial autonomy is the first step. Regulatory institutions should
have clear statutory authority, independent budgetary allocations, and the ability to
operate without external interference. This autonomy enables regulators to enforce
compliance, set tariffs, and adjudicate disputes in a neutral and credible manner.

At the same time, enhancing technical capacity and governance mechanisms is
equally critical. Regulators must be equipped with skilled personnel, modern analytical
tools, and access to reliable data. Strengthening internal governance—through
transparent procedures, accountability systems, and stakeholder engagement—wiill
further improve decision-making quality. Together, autonomy and capacity create a
regulatory environment that fosters stability and long-term investment.

6.2 Tariff Reform

Tariff structures in Nepal must evolve to reflect the true cost of electricity generation,
transmission, and distribution while ensuring social equity. A balanced approach
is required to maintain financial sustainability without placing undue burden on
consumers.
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The gradual implementation of cost-reflective tariffs is essential. This involves
aligning electricity prices with actual costs, reducing cross-subsidization, and
improving the financial health of utilities. Phased reforms can help mitigate shocks to
consumers and allow time for adaptation.

However, tariff reform must be accompanied by targeted subsidies for vulnerable
populations. Instead of broad, inefficient subsidies, well-designed support mechanisms
should focus on low-income households and critical sectors. This ensures that
affordability is maintained while minimizing fiscal strain and market distortions. Such
targeted interventions promote both equity and efficiency.

6.3 Market Development

Developing a competitive and transparent electricity market is essential for efficient
resource use and increased private sector participation. Nepal's transition requires
phased implementation, with a key priority on promoting open access to transmission
networks to ensure non-discriminatory use, foster competition, reduce entry barriers,
and optimize infrastructure utilization.

6.4 Infrastructure Investment

Infrastructure investment is critical for energy transition and regional integration.
Expanding cross-border transmission lines will enable larger electricity trade, while
modernizing domestic grid systems will improve reliability, reduce losses, and support
renewable integration. Together, these measures will strengthen Nepal's position in
regional energy markets.

6.5 Digitalization and Transparency

Digitalization is vital for improving efficiency, accountability, and trust in the energy
sector. Deploying smart metering systems enhances monitoring, reduces losses,
and improves revenue collection, while real-time data platforms support informed
decision-making and grid management. Strengthened digital transparency further
promotes accountability and operational efficiency.

7. Regional Energy Integration

Regional energy integration is a key driver of sustainable growth and energy security
in South Asia. For Nepal, with significant hydropower potential but seasonal and
infrastructure constraints, deeper regional cooperation offers a pathway to become
a regional energy hub through policy alignment, expanded trade, and grid integration.

Harmonizing regulatory frameworks with neighboring countries is a critical priority,
as aligning policies and technical standards—particularly with India and Bangladesh—
can reduce transaction costs, enhance investor confidence, and ensure predictability
for long-term investments.

Expanding cross-border electricity trade agreements is equally important, as
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strengthening bilateral and trilateral arrangements can unlock larger markets, stabilize
revenues, and ensure reliable supply through seasonal energy exchange.

Grid integration is another essential pillar, where interconnected systems, supported
by high-capacity transmission and synchronized operations, can improve efficiency,
reduce losses, and enhance resilience while supporting renewable energy integration.

Overall, these measures will strengthen energy security, improve economic efficiency,
and position Nepal as a competitive participant in the regional electricity market.

8. Conclusion

In conclusion, Nepal's electricity sector stands at a pivotal juncture, where recent
progress must be consolidated through carefully calibrated reforms in tariffs,
infrastructure, institutional capacity, and regulatory stability. Strengthening the
competency, professionalism, and independence of regulators, along with enhancing
the technical capacity of personnel within the regulatory commission, will be essential
to ensure credible, consistent, and evidence-based decision-making.

Effective implementation of reforms, supported by transparent governance and
sustained policy commitment, will be critical in addressing existing structural
constraints. In this context, a balanced approach that integrates regulatory reform,
market development, and regional energy cooperation can unlock Nepal's full energy
potential. By advancing these priorities, Nepal is well-positioned not only to meet
its domestic energy needs but also to emerge as a reliable participant in regional
electricity trade, contributing to long-term economic growth, energy security, and
regional stability.
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Het ST T I TN YIS (SIS T e Stfeshrareeft arifasTes fagraer favaeardt
HIIGUS T TRehT T ETehT TNUTHT &l T qT SATEETIh HidSMede T4 STUET TRUHT 3 |
TS TR 9.6, 0co AT 9 22 TTd ST T HIAT HATIehR qrar-ei Ties shriErsHT STRY 1Y
FRTTITHT AT B | TGS TR T ATTETIh ST a8 T AT Sfehrsiaen et
T fermroent @it 3 fawmiadsr meRr & 19 ARTTAETTRTHT aamr T AHe AT Jed dHaer
TR 7 THETEE & AHTH! & | o Grereenr fe fawres aurfas JusT &9:

" WS SRR 0T T TSIl e

= U IR T T STawETiaeh SehT e

" JUSTT (TR qT fRTiaeh) Uge Js g ershl feriay & |

THTARTRT TUAT HTI o ARcha! faoeige:

farga IwrRiT Wiy Seaifaa fafu=r garenfaer dom gt syereeT mitedr uft greT favwees

TR ETHT THTE G Hehehl aTEa :

= Toe[q HaT ATSTehT GFYUT STMITHTERT &k TATRIA T+ TG HATEAH WUehT o ATEHETehT ST erae
Ul FFEITe T TEehah |

= forq wraret faaraent TITERRY FHTT T THeheh!

= foerq SaTenT fafaer STRITHEERT YT STHIHT THeT G FHhe |

= Ushiohd &IHT Taeq HERIT STqarsi-ad UaEeh! TTaeT Saieed T |

Torera quTEe (R e st wTRE, 203

PCRRNRN)




Forera e st

HaTeRT Uehfa STTHEHT Heh—Th(eh ITHIHICTS HTETE T+ SIAT HTIETehT STTe TEohT |
THTHTeRT TTATshaT e T THTET THET g T |

qiferueRT T BT IUTedr TEaTRT AHehT affaufdent SaeeT TTHTeT |

ToEIq ST TRNT MUERT TEhTHTCTTIART SUShUTEEaRT URAT II&IuT T TITRUEhT |

farerq Sament Tt St STge-a qer e T |

HAT SUMAT T TUTUGhT STTEIHT G o Sawerm e |

faragent TrFmT foraiy e s |

STNIHT FTET T SHTRIsHH T |

F1 STHIHT AT HHfEch EFHT SUITHICAE G TCHT FFATHHT SHAT ST HIE I T T3
ST TTNUEHT |

feregq &aT TH TTver AR S TR |

Hfere™, ST I, HIUEUE T STHATEehT SATIRAT e, FexT qUT FAHRT TEHT SJd HTgH
HrIETET S FHeneh! |

Taeyq TaT graft aY=e Ushishd I S~ TEehaT |

forra forermer ST ¥, Q0V8 AT U JUREE :

Taga weyge ™o T, Tagd SUhih! & T fad SCaoT 7, faR]ash! SeTRaTs Tiderdicsh aHms-
T faeyd SaTetTs yRual, Tagery, U auT Ried a3 faeq FMEme ST U, R0 0% SR
g AT T&T UT I8 U 97 TTahiT SIS S8TIehT U T a9 3 Raws:

T @ HT STHIHIERT TTTTe a7 ITHIhIsRHIehT FTaHTEETe T Ueh ST 86 =9 Mg 0 |
T 23 HT Hegel TefoT T shrisht it Suviehrerts oo wfaffuc g urae «fag o |
T 24 HT STIHIAUS U S Tcheh! STTHIATSH ITHITHISHT SATITT HATIHR T T TSI
T Ufdergar Mg e |

T 2 T Sirea¥ T Teqursht @it IuairebTent ufafterea mreg o wraren ofag o |

T 2¢ AT ITIHIHT a% To IFAATS el T (2ret BF, SMS, 38 3T1fq) |

T 34 HT STHIHT STTIRRERHT T TR RETAT ARTHER HHTSTRT {HeRTehT farRIe JTare TiagaH |

THT 3% AT YRR JARIST 9= ISeAT TR qaTiehiies A difqd et
STITIHATIHIAR YSIT T TR et 3-TTHfd, shriielt T s1frehd sieRians Tid Tfaer
TS T+ SHa€T Tegu |

giqumm it fogaitn grafeud i qEar aRaRe! FRIGR & Trawil sraeT

ST W T & F.22 AT STeTdlden! HL&UT { SgaTTHeh ITT grareft Hifd T #raeue aremet T .
2% HT SR TehT 3T Taglq, THaTs T o731 STRISHT T IS SFarelt STaweT ST SR
st & Ty afeent |

ST & N T T 9 OT YIReh! Tagq T W UTHTehT e YQIT SRR STt &y frs

Elol  forera TuTTEA (g e SRt TTRER, 20<3)
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forera Frawm st

tepeak
ST < T & T 2R HT @I, HHT STATTe]q, STRATSHI, Jehicdeh el Trawel STaweT |
ST R A F. « A7 gy, @, ST dareE gt e Tiusr §

Jefiad aurforeh SrewaT aHITAH did deeT YR TRHRA AGAT U sfifed TAT Blas
TR B L1 i C G ) A TC TR

Taeyq 1 STTINT UAehT HRIT-aIehT ST, TUTeTeR! TTEeRT 9T W& T o TaIfes STEE &
AT YR ST FHitH-

T AT STAETehT HTET0T T 3THT Frareeft fifq gefier sehiet smmsqu |
JTYTERT Tae]q HaT, YamIeT T ST YeRIehaTs Jrre T T Setagq Aifd aam ™ |

YT T STAFTIETeRT STTTeha ™ F2INT, Scdte T farawora fafie witeer aem stauife serewrma
GHT T TG AT T |

T TeTeT o TRIERETHT TR T 3T TaTels JHd SAaETI T hig dojAT 7 |
QITRT &leh AT ThTehetTamT Tarefelier ST TR TR ST aojHT 7 |
SRS Sereh T AT FottehT Taeheueh! E0HT T T T JaNT 1 &g aiAT 7 |

Targgefer i Toater qur uftered et JHeh! STeRaTe TMTfad URaR, JYarr T gHTSTeh!
TT=OT, YTGRETOA T SSReTOH T ST aoidT 7 |

e FottehT TgT fargelier Foft IUFNT 7T ITIHTEATS HIcHTeH, TEEhd T+ hsh Higdeh! ST
AT T |

2oy Scutfeq faregaent Toerer i, YUgHoT 1T derT fegder SSTfeRT Sid STeTT 7T 1T dsjar
T |

ToRIq UTehT Ush&qdT, THTAT T SUThaTeh! STER TR THIIUTqeh faaRuTeh! STTEAT ST aofHT
T |

Togq TaTers greted T T o faRq ST Trefed H T ST TS STRITeRT
ST 13 |

Torgq Trareft forame guTens e, ST qu ftegor T e T e |

Tereq BaTehT ITFNT g STHTT AFehT STEI T WUANTAR Hegel T UaT GleTe arareit s
e T |

Tagq avaret fafereiega T wifafaer @&t wam ™ &g agjar ™ |

YEH TRHTRA TOAT T 1 -

TITEAEhT FSTSRT TPyt foe[qehT farawoT sTrereemae forerm 1T g aefar 7 |
TRITTSAT TR Ei TFTaTehT STEF2, HTEIT, TN T SGETI 7T Shig aojAT 7 |
TeRTR=RT fa]q @Ua g &1 STSHTIRT T 3T Bl e T cIaaTs Jalled T+ 1T
AT T |
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TSITRISThT HATITET ITIhIEEehT e T ok T 1 aojAT 4 |

ToRq AaT 3cTeT YaTE el el STMIRhIR] 31T grafd, WS T T 3T T T
&TfaetTs afed EETe 7T HIgT dojAT 7 |

ST TaTeTa & st far]di™r | T cIEeh! FHSTichl TRTeIdT STEA T4 T aiEre T
I AT |

sl bt gt Sifaeh @fst (Fifam) qem Ty SeTier G SHEETa T g
ST T |

T |

TITRISTRT &leh 3TTefeh FohareretTan fageier SU=RToT ST Giae SU=RT 7T sig deiar T
gewiisent fagdtr afErsHmerr wameere difed, wfadessn! qeais Heohe T 3HEEn
SATITIHAT STTAR TAI-AOT T STLATIT T I AAT 7T

TERTT Scatted farepq T g Ssiient goem qugReT T fasht faauor avardt sgT agfar ™
ST yeeTivehT fa]q STl (ITMIRHT) &S o et fagger aament stgfas qer faggdtr
HaTeRT STHTGHT G TTehT 37T TENRIehT &1d STEII T TS SFale T Shig a3 |

Tt @Ts JEROT T TIauor T FReemT o-9RT T 3T Glaumh! T8 T5) 16 &g ThR T
T TR THET 7T ST aoidT 7 |

T PR TAAT A Bl

T TATHT AT ST aTglqehT HTdeh! Ufeer TR T &7 3ca1e SFaeTo T farawor 7
I ASAT T |

T qEeEee LI TR T UQST Gehiee faed ST @e 3edra faaworent @it
R T |

faggq fome ST U qur o1 faelq @aT vt U Yed HaTeh! STITHH Hodidh T
SR wfaded UF T |

SATHT STRIHR SSRTART THT STeTTarelq IRATSHTEERT &dT, STTATTUR fa I asiAr 7T |
STHT IR AR AT, AT TAT GIATTATRT LT T qAT T STeriareq
SARISHIATE WG T 1T AAT 7 |

SATHT AT ey TRt o] T faegdier FetiehT aratfeard, 3T, o, STaTaRuTehl STaeTatad
Fffera Tt SeTTeRl YT T 3TTavaIsh 1 dofT 7 |

FATHT SNSRI STIR GET TT &leh 3TTTieh ThATshatTan T faediar Samehl 3TN T dgsl
g1 I AT T |

ST grrfvEeRT faggq ated T ot ufersHeTe wifeq, difed e, Sedt, Saartt T s
e ITE T THerrehl hefed T T 3ferd STaweiTaehl AThT ST dofaT 7 |

ST & PRt THieshiTeetehT afea T TS Haed T STavad U fagdi darenT
T IR AT ST AT T |
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STHT & NTeRT STefagq ArSHT aiT TaR]di™ ATS-eh! HRUETE 3c0~ g SITEH =1t T
ST T T aFHT T |

T &R T Faee afesd g kT SamTel, ST Ie®eh! haied dar T -feectts
qar o Tget T 3UYTH I qSHT T |

ST &TATSeRT TFIUT ATTRERATS Tare[d, HaT, e HISaT T IUATTAT TFawell TeiaHT hrishA
G T ST a9jAT 7 |

SATHT QI=ThT &k ScATe-HT T HaT UM T Sai-ad T IET S edeTs FHa a3
TG AT T |
ﬁméﬁﬁﬁwm@h@qﬁmmmmﬁmﬁwﬁwa@m
|

ST &rsTehT BT Tl FEme STRINT U T IRAT Wrelfeed 31T U shiaiwara TRl AThT
e TS |

T TehTereT ST TaeTTiad &y faggq dvereft arvhT geTen! deehil T &g Teh T QST
TR TS T HEhT T b1 AT 7 |

STHE @ JH TR AR Seeiiad AT STITelTs JHTRS TRETSI T THTGRRT i<
TRt faga AaTeTs YUe!, Hagery, UG qUT GUied aHTs JdTeish! HiaeTehl 9T ¥ of
TN TR ITHIHT &k ST T Heml Tavamer fo aferes |
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TEROT YaT9R forehrerent e
HegeT YR ufoeadics
Sierde fafY fagq faemaent
EYTILUTRRT STTHROM

&5 ATITATST ATTeraRT

A

TERYT qATUR ferent A qegemn Ar4mia Sfaeqeierss e fofer ssmar e
WIWQ@%@@WWH&W et T st e ARy T Tae
T | AT AEHT HEYHT U1 Sfceaeicass fofer steia forelq. semor qatement fmir T
Heare arT SR, Hege et frgr, Fataeen erar Sdid @t T uTeshl
HEVHT FEh! FFATEAT T AT TehT forerm T forgeteor Tiweht = |

TITEHT ST SeATEeRT Ioa TFTEHT WUATAf STHTOT Jaerieh! HHadTel Sl amaren! ot
ST AT fofS=T SITerT T S @Sl HUshT 5+ | I9 TICIeTHT HegerHT AL Sfcereicrsn
fafer SwTarehTt T SRR R AT ST e | it qer dafReh et STrehita T,
HATIR forR SATIT foreaT, SoTTett FEeterton T Sl GReT TTraIdeh! Hewequl HelerdT arHehTei
FNTEM faee [aX forgld, ST SATSohl WS SRR 3wl 0 ST (3 &PraHd )b
eFfer e, fored TP (2Ta) STTfeent @it S siftdent e, famTeh SueRturht sreqea, o
SR AT, SRGH AT, HegeHT T Shaeaaicrss fofer smifsm foregd, semo
HTAISIHTERT forehTe, Faior, SoeTerent TTRT foreld UA, 0¥ R THTTEd GNE AT Tooh! ST,
HEATT TH-=RIeh STTE, AT T AT STIEEEe T6h! TR === I
O THEeH Hesl A T afehes |

FHTITIITHT A T T foregd It T ammehi Sereer T Torfired, SenTd eHareh! forehrd,
SWTIRRT [T GRET YOI, Tehishd st ATSHT qT SHTREH =ITHUTeRT UTeseh! T
TS T T D |

Sferd A, A, b gum gifed T 7 qegen sruTid Sfaerutere ffiers
THTIh ] AT AT T4 oS |

q oIk T SEehT qaated g8 a1 faeq fEm ST MCA Nepal 3T @heTe Embedded Advisor
T FIHT HTNT §IE | (AT ¢4y 00| - FHITEH

EXE T W9 (e e st @R, 20¢3)
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9. AfeRT

TEROT YEteR forehrersht it wegerr i giaedticash siews e (Tariff-Based
Competitive Bidding — TBCB) forz[d Sremur qaIfer forshmer &q Staretver i siSTeaT S
siforeaertersh T aras(t TEfr & | A TEfr St ST TSI forh T S aTer TR AT
gar yfreagicne ATEAHaTe HaT TaTsh! BHIE TS | Blceh! T STTUR Saaahh! e
&FFAT T =AAH STiord Heged (lowest tariff bid) 1% |

1 farferent 3eTa SATerRTiER ATd Gi-Teerd T qree, Staedtricrss T e wwem forq e
qaTeeR! forehre T woeer T 8 | A, Fhet s et (et foeet) st e semwor
HaTeh U T foarerfiert gfg T Heweret ae e |

TSR 3TITEd g T SUHIHIAITS STe Hewaqul qaer- foR]d SERoT §oiel & | =T Sret
forerreRiie ST foRId SERoT qatereh! faedR foRld Scareren! qamT fHeh TsTie © | %ard:
Tl ST T THEITEE 301 YU B (World Bank, 2020) |

TR EHT Ao HETEE SN0 JaraTeh! o T geare T Yore ST He e
1T T | ¢ HfifHa feoreiter &, st shrierTes Yottt T fre[dent Sgar ARt shiReT SEToT
AT T TGN GoslTeAeh! oehTd, ToeTelehT ST dehicdeh Higeia®ehl SATavdehdl SRaUH! B |
TE RETHT HEYTHT AT Tiaereicren fafer seqervshit fifcta Sushorent w91 foshrar
WA B |

whrereienss dies fafe aresfl, g T aEse-fst deeriEr e smafa o |
Organization for Economic Co-operation and Development (2019) 38R gfereqericeh
WWWWWW@WWW(VMW for money) 1
HAUROTATE YOI Hﬁﬁﬂﬁﬁ@l

Torre] & TTieh STesRrer fceaerieneh el Hege SeTsH T o SIS qv= T @feh
TTIAT SETUehT B— (Asian Development Bank, 2018) | TR forsher siehet TGRT 3Teet
Sfcreaericarer SATErAT faior TR SHRT JurTeliel ATd gefem T STRISHT SRR g gerr
HeHIH T T 5y T Tl 3 |

TR TP oA AT ST HISTTeh! JRTHT HEgeHT ATETNG Sfcreqetereh faferet semor
TEHA TS HEw Ul YHHT T o | Sfcreqericren TishamT o foremeshat sfer g4 qeat
fcrEaeict STRASHTR! TRTAATS et ST H B15H, Ysft TR=Ter T o=t Sishares aar
T ITEHR ST SR TS | werq: forega qatur foem, ot @it aresite aeeme ae
nﬁqﬁaﬂ%wwﬁwﬁmﬂﬁ@m@r Tfeeaericrss forferet Tm=mT ¥ SRS o=
ﬁﬁhﬁtmqw@ﬁmwn%lﬁ%ﬁmﬁﬁﬁwhﬁ
TIY AT FHUHT ST, WWWWWIWWWW
RIESERICA SrteetTs Fif st ST Te 7 S € e S T g
TS @D |
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T ST STRITSHT SoaTeHT TATTHT F& T Scae ST TR T SUeTeHe TTaeTel
TrwTor SIfSRaTHT STRTRE ShTe 7T HeEd T | F8e TUIRHTd @ite TTsRaTHT g ST foes,
ST STTeeTaT T STEg Uy fshaT ST STeg SHeTesalTs =TT 7T+ Hea il g |

Sifcreerierren siterest ferferet STriisT =rsh At AT FRreror gl e Ty Jotetten! qerdmr
IR T TRl foerm sehenl e et | (STt ament aewiidTer TeEd, AT
SATETI ST T AT G5l TTAATE FES SIS W HTAISHTRT U e faamo
T T HITTHT I ITeha1a ur s | €, A1 fafemm stfie srgmeht wamr sifaw
SATSHISH! HTET & TUHTT HHIHATATS 219 LT TS TR ATATaeT foRared S |
Sfaw sfehie SAariq (aior arsrft sifigy fasht &=, fifa T e Siftam st g1 ™
e TS |

ST Hel Tl (R032) o TSt &rent wewTiiTdTer SoTetien! gatar T favaairar afg m
I T © | A1, ST Sl STTelieh forehrereht AT el AT ST, Storfer, Ferseds
taawwﬁaﬁmﬁméwmﬁwmﬁﬁmwﬁmﬁwﬁaﬁ
awr%mwﬁwaéwmmﬁwwmﬁﬁwﬁwwgl

HIZ Tl Tolied ST e ferefd SoTTeitent &t T forvarar it g 7T it &rren! ST
eI eI STSHLOT E Ieetl THEh! B | Hfcreaericaeh gilel, SHATY(eh TeIfer T aer e Taeht
wremeTe it &l ST G&TdT T yuTefiehl ST ot U 1eqs |

T STEdT foeheRier SRTeRT AT HegemT STHTid Sferdicnss siterds fafer S amen
Wﬂﬁﬁ%@?ﬁ%ﬂﬁ%ﬁ%(%ﬁﬁmﬂﬁﬁﬁﬁﬁwwml

?. SATUTUTTHER ST

TR TG STCReTeTereh SIeTeT foIfer sSTTCT AT T FRITHehi ST e fRTa SoTTe & |
A1 TRy SO fored SR SRS B, fosh T gearaars Siaeqdicre fofer wha

fereh T T |iohe | ATEarT, AT BTTeh! gl “=IAaH Hegel Sedra” (lowest tariff bid) el &

T IR ATITHT AT TEATT DS TS |

AT YA FTSH IfRTaRT TSt TSidict STHIOT STTAISHT Gfee T creh! qeerTedl
LTI T ST HHATH TSSiIgT AT TIR T | | Al T&de (Request for
qualification) JeRTe T T TS SATE®ah! qeaTgh T AT TR AATAGTATEE BHIE

MED |

AT SIATTARTATEE BAIE e TTeeiicHsh SIcTasiehl Q16! =0T AT §9 | Srasieh dFqol
SIfshaT TR, fsae T aforeaeione e | 3t 3e3d 8 A SIeiTs FITSTAe® (standard bid
documents) TIR T STAH @@FI

foreet T UERfT STERET B TUHT TedTashel fory YIS & 91 ST (Special Purpose
Vehicle -SPV) TTOHT T{U-® T ! TATed TN ST IS TSI STRTSHT Frgitl T
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AT Taehrd, T, Hemmer i SRl eSS Jereds | O §eTd fodi

T ST ST FHTOT, FoeTerT T TEROT SARSHT HH=IGIT-Build-Operate-Transfer
AT Build-Own-Operate-Transfer—AISeTHT SATETH §%I?§ | St ffvea ettt st g
HETe TR AT Tl 116 Tererafes e qa e #ehi T TehIL A= deh! (oIS ST=Lor
TS |

AT SATRTHT T ferIet Hede STHIeH o Tiehd, HaTeh! TURAE ST T STHIRRH fd
&I Hﬁ'ﬁﬁlﬁ T il fate Tﬁ‘ﬁ@l o, Tvﬁ'f'\@'q SEHIE (risk allocation) Tl Togra
W—ﬁﬂfﬂw\?ﬁf@ﬂﬁ?ﬁ%ﬂ ifar o Frrmmshier ST (e ST aiter, Tt o
m{ﬁeﬁ,ﬂnﬁaﬁmﬁxwﬁmwﬁaﬁ?mwﬁﬁwﬁaﬁ?aﬂ%}wr%ﬁasﬁm
forfer wae ATt T8 T LTI TES |

HEGHT AT faeeieres sieras fafer sfaededf, aresfl, g1 T g saaeeme srer
TR STTeTd WEhiRd STTelt uehTet Tz ST et foemmaes fom, Anma-swre T
R GHI T I TS |

1 forfer steaia FoToT T SETROT JaTeT SRIT SRl Heget (o et erTrT Tiwsht ST
3fed whieer gHRE THED | |19, FRGETETHT ST Sicarees GHTeRT T HrRIeHdT
ATINE T T ST Geie® e STHIHHT AT A AT 7T a1 ferferet wewerut ot 2 |

T AT, A1 faferet WawTa UWed Gt 98 (open access) GHRE THs, SEST=d Ge A7
WWWWIW&TWWW | wreger frrerteor afshan arafRiar,
Wmmtwﬁwﬁmmmm|wﬁw&% gishaTe® e
fyhTar STt feregef et SATaRTenT T e | FIT%\{ nmcﬁﬁr forfomrer <2 e Steat smer
memmwﬂmt@wwwww@ww
BLIRISCRICKICE ETS, S HEg EUIRISIERCESI O W@IT@HWW

HIH & L Hadl] TS |
3. AT T ATRATT STTem

HEGAHT SATUTR STedericreh sIIetast forfRreh! Tthet shraiwrarehT T T8 It ST, EemTd
HTEAT T A SICT9, TRERTT oAt ST ST STIRET vat giHied T |

AT ST FeaaT forererT et At fafer gsit Tfteer e sted— formgd U, 0%k, famrq,
fermmarett, o040, BTN sl AR U, R0l0y, TSI @RE U, 063, AEIHS @ig
e, 08y, S WA WA, R03¥, 39 U, 0&, TSR UH, Rolws, faasft T qur
iafer SET=aor U, 098 T fames e fogd, Fem SEiTgw S wosht e
SUHLUTEEHT HTHTNG G | AT HAT TEdTeISTewe forgld ST SATAISHThT Afe=, Jraraeiie
ST, ST TTe, TETOT ATgeh! AT 3T (right —of —way), STCTI=Teh! AT, SATATSTHT

Torera aoTEA (frera e st wTRE, vocy) N
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JGohehl SN T HUL TFe-Eft g (contractual framework) kT ET&[WW:!’T TR ATIR
Frafor Tﬁ@"—[l oy g SaT Tt (Transmission Service Agreement-TSA) ST&T
HTET, SREH SAAEATT T ST S ST STTURT T&Ts o9 08 T | 919, R
Frepraes weger fior, et Tore e, faame wHTEE, Ui fRd Eeer Srer
HHREE TE-1eH 199 fehfement STfershmet forerd umetiets st wtficd Sar 7 T foee i
SIS b eI TS |

GoeTel T, STHATS aef (3T B:-

TieT =T, Graleerd Sehi Rt o ATee] TSt el SHRUT ST TSTHT U= T TRiETeh 3783,
GrTSIT fargetSur T SRR SGEHT aIR TS |

ST =0T, AT a2t J&are (Request for Qualification) YT TRT SRR INREERIISSEd
Tfafees T e Rt AR TeaTg s TR FEehtor TS | %Eﬁaw qrerar grereft
WW SATYTLHT B ﬂw?ﬂw Tere® o AT STt S SfEET
Wmnf@@ta‘rqmmn@w HTYR =ATH TEATId 7ede (lowest tariff bid) &1 |

=Tl =0T, ST ST Ifeiiad =IAd SdTierd #Wegel (lowest tariff bid) T SATETAT
SIATTeh] HATG T A SITIU=TT B1E B |

it =T, DI WUhl STATSETAT L AISel Us=g1 o Tslf=erd fHehrr sfier ST e aesiiar v
TS [T AFFIATC STTAISHTER TFYUT <5k ATl farciter srereera, fesmed, fmior, wresmer qer
THA SFIRATS ST ST SHATErd T ARATNG T | 27 TSR Sieras GUeor, SRl drires

eIl a7 @l (escrow account) T SThHIHT HI= TR SHREH SATEATIFHT SHAEATER

i I g |

HEITHT, FEYCTT STETNG Sfaeaeicash Siedsl fofeshl T T IR Seeer T auf-ad
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Operational Frequency
Characteristics of the Integrated

Nepal Power System (INPS): A
Comprehensive Statistical Analysis'

& Sandeep Neupane?
1. Introduction and Data Framework

The system frequency of the Integrated Nepal Power System (INPS) serves as a
real-time indicator of the balance between electricity generation and demand. A
frequency of exactly 50 Hz represents a perfect equilibrium, while deviations signal a
mismatch: values below 50 Hz occur when demand exceeds supply, and values above
50 Hz indicate a surplus of generation. To characterize this behavior for the design
of a Deviation Settlement Mechanism (DSM), study utilized a dataset from the NEA

To account for Nepal's unique hydrological profile, the data was segregated into Wet
(June—November) and Dry (December—May) seasons, aligned with the prevailing Power
Purchase Agreement (PPA) framework. This categorization is essential because the
INPS is heavily dominated by Run-of-River (RoR) plants, which lack reservoir capacity
and exhibit significant seasonal generation variability.

2. Descriptive Statistical Analysis and Visualization

The operational behavior of the INPS was first mapped using frequency scatter plots
and time-series distributions. These visualizations are used to identify the occurrence
of over-frequency and under-frequency events, which serve as direct indicators of
grid instability. The analysis reveals that the INPS remains remarkably close to its
50 Hz target across all seasons, with a calculated sample mean (u) of approximately
49.99 Hz.

1 The contents of this article are adapted from the author's thesis dissertation entitled “Design
of Deviation Settlement Mechanism (DSM) for Nepal Under Open Access Regime.”

2 The author is assigned to the Electricity Regulatory Commission in the capacity of Engineer. (M:
9867031767) -- Editors
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The sigma band (standard deviation) was utilized to measure the scatter of the
frequency data. Statistically, the data demonstrates high reliability: 78.7% of all
recorded frequency values reside within the p+c band, while 98.9% are captured
within the wider u+3c range. This consistency holds relatively uniform during seasonal
shifts, with the Dry season covering 98.8% and the Wet season covering 99.0%
of data points within three standard deviations. These standard deviation bands
are fundamental to the study as they provide the mathematical evidence required
to define Normal, Alert, and Emergency states within the proposed DSM pricing
framework.

3. Statistical Process Control: CUSUM and EWMA Analysis

To detect stability trends that standard observations might miss, the study employed
Statistical Process Control (SPC) tools. The Cumulative Sum (CUSUM) plots were
used to integrate deviations over several time periods to identify small, persistent
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shifts in the mean frequency. The CUSUM plots for the INPS exhibit a characteristic
pattern of initial steady decline followed by a consistent upward trend back toward
the baseline. This behavior reveals the system's "long-term memory," highlighting
periods where the grid experienced sustained deviations from the target before
eventually recovering to equilibrium.

CUSUM - Round the Year
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Furthermore, the Exponentially Weighted Moving-Average (EWMA) curve was used
to filter out short-term volatility. While raw frequency data shows instantaneous
spikes reaching above 52 Hz or falling to 48 Hz, the EWMA curve (with a smoothing
constant a=0.2) removes this high-frequency noise. The resulting curve remains more
closely aligned with the 50 Hz baseline, demonstrating the system's underlying ability
to maintain equilibrium despite transient disturbances.

ToreIa qeTEA (g e s wTRE, 203

2N\ 9




forera Frawm st

4. Probability Modeling and Distribution Characteristics

The frequency behavior was further analyzed using Probability Density Functions
(PDF), comparing a theoretical Gaussian (Normal) fit with data-driven Kernel Density
Estimation (KDE) and Empirical Fokker-Planck Equation (FPE) curves. While the
frequency distribution is generally symmetric and centered near 50 Hz, the KDE and
FPE curves exhibit a sharper, more defined peak than the standard Gaussian model.
This indicates that the system frequency remains within an extremely tight range for
most of its operation.

However, the analysis also reveals the presence of complex structures, including bi-
modality (due to governor deadbands) and heavy tails, which indicate a higher incidence
of large deviations than predicted by standard models. These fat-tail distributions are
a critical consideration for the DSM, as they necessitate more aggressive pricing at
the extremes to deter participants from stressing the grid during these rare but high-
impact events.

Combined Frequency Distribution - Round the Year

Histogram
—— Gaussian Fit
—— KDE
—== Empirical (FPE)

Density

0 T t y T
49.00 49.25 49.50 50.50 50.75 51.00

Frequency (Hz)

5. Dynamic Stability: Drift and Diffusion Analysis

Utilizing the Fokker-Planck equation, the study separated the deterministic and
stochastic components of frequency fluctuation. The Drift characteristic represents
the deterministic restoring force or frequency bias based on the system's physics.
The comparative drift plots show a strong restoring characteristic: when frequency
is low, the drift is positive (pulling the frequency up), and when high, it is negative
(pushing it back down). This confirms that the INPS possesses inherent physical
properties that naturally work to return the system to equilibrium.
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Conversely, the Diffusion characteristic accounts for random dispersion caused by
stochastic disturbances or white noise. The results show that while the system is very
stable near 50 Hz (where diffusion is nearly zero), it becomes highly volatile at the
extremes. Significant spikes in diffusion occur when the frequency drops below 49.25
Hz or rises above 50.75 Hz. These findings justify the "Emergency state" thresholds
used in the DSM pricing vector, as random disturbances become significantly harder
for the system operator to manage during these large deviations.

6. Stochastic State Transitions and Stationarity

To quantify the probability of the grid moving between defined operational states, a
Markov Transition Matrix was employed. The analysis shows that the INPS has a high
degree of state persistence in the Normal range, with a probability of 0.83 to 0.84
across all seasons. Furthermore, the system exhibits strong recovery potential, with a
60% to 63% likelihood of returning from an Alert state back to Normal, compared to
a remarkably low 6% chance of escalating into a full Emergency.

The study also evaluated stationarity using Autocorrelation (ACF) and Partial
Autocorrelation (PACF) functions. The data shows a significant correlation at lag
1 (approximately 0.15—-0.20), which rapidly decays to near zero for all subsequent
lags. This indicates that the system frequency has a very short-term memory of its
immediately preceding state and lacks persistent long-term cycles or trends. This
behavior provides the mathematical justification for using 15-minute time blocks for
settlement, as disturbances are transient and stochastic rather than cumulative.

Partial Auto-Correlation of System Frequency Auto-Correlation of System Frequency

TO-- 2qas. an. an. el Tf—- o, e a8 208

—0.25 —0.25 1

—0.50 —0.507
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7. Operational Correlations and Comparative Benchmarking

Correlation analysis was used to quantify how different generation sources influence
grid stability. Total IPP (0.89) and Total NEA Subsidiaries (0.81) show strong positive
correlations with actual system load, indicating they are effectively dispatched to
track demand. Total Import shows a significant negative correlation with IPPs (-0.69),
confirming that imports primarily fill the gap when domestic generation is low.

Interestingly, system frequency showed a near-zero correlation with individual
generation levels. This is likely due to the interconnection with the strong Indian Grid,
which serves as a frequency control for the INPS. Compared to the Eastern Region
of India, which shows a 94% probability of remaining in a Normal state, the INPS
exhibits slightly more volatility but remains highly disciplined when centered.

8. Conclusion on Frequency Behavior

The Frequency Stability Index (FSI) comparison summarizes these findings, showing
that stability is highest in the Wet season (0.600), followed by the round-the-year
average (0.589), and is slightly lower in the Dry season (0.576). In summary, while the
INPS is generally stable around 50 Hz, it exhibits nonstationary behavior and localized
volatility during extreme deviations. These operational characteristics specifically the
identified stability bands and volatility thresholds provide the data-driven foundation
for the designing the DSM pricing tiers required to maintain grid discipline under an
Open Access regime.
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Arbitration and Setting Aside of
Arbitral Award: Case Review

& Nabin Khatri’
Executive Summary

This article reviews the Supreme Court of Nepal's decision in Kanchanjungha-Tamang
JV vs. Appellate Court, Patan and others, a landmark case addressing judicial review
of arbitral awards under Section 30 of the Arbitration Act, 2055. The dispute arose
from a construction contract where the arbitral tribunal awarded compensation to the
contractor. The Appellate Court set aside the award, alleging jurisdictional overreach.
However, the Supreme Court reversed this decision, reinforcing the finality and
autonomy of arbitration. It emphasized that courts cannot act as appellate bodies or
reassess technical findings unless a clear jurisdictional or legal error is proven. The
ruling clarified critical doctrines such as timely jurisdictional objections, the narrow
scope of judicial review, and the burden of proof for setting aside awards. The Court
also referenced international practices to bolster Nepal's arbitration regime. This
case significantly strengthens the legal framework for arbitration in Nepal, aligning it
with recent amendments of Arbitration Act, 2055 BS, global standards and bolstering
investor confidence.

Keywords: Arbitration, Judicial Intervention, Arbitral Award, Setting aside,
Jurisdictional Overreach

Introduction

The concept of arbitration has its roots in the development of commerce itself. The
word arbitration is etymologically derived from the Latin word arbitari, which means to
judge.? Arbitration as a dispute resolution mechanism is of increasing significance in
the resolution of commercial and contractual disputes in Nepal. The arbitration Act of
Nepal does not define arbitration. However the central feature of arbitration includes
the beginning of the alternative to the national court and private and confidential
means of dispute settlement within a speedy and inexpensive process whose whole
process is controlled by the parties in dispute.® In general, arbitration is understood

1 The author is Advocate, BALLB (Kathmandu School of Law) and so on Associate Member,
Chartered Institute of Arbitrators (UK)). (M 9864163355) The author could be reached at
khtnabin85@gmail.com --- Editors

Etymology of arbitration, available at https://www.etymonline.com/word/arbitration accessed
on 25 May 2025.

Karki, B. B. (2061 BS). UNCITRAL Model Law on International Commercial Arbitration (1985) and
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as 'a creature of the parties for the settlement of disputes along with the adopted
procedures in diverse issues permitted by the law."

The practices of arbitration in hydropower sector has taken a increasing graph as the
technicalities within the hydropower sectors, especially civil works, electromechanical
works are well addressed. The latest amendment in Arbitration Act, 2055 BS allowed
for the faster implementation of the awards than before. Losing parties usually
recourse to the High Courts and Supreme Courts in order not to implement the
award, however amended Section 32 of the Act provided very limited grounds for
refusal for implementation. These legislative reforms have depicted arbitration as an
'appropriate' method of dispute resolution in the hydropower sectors.

The Supreme Court of Nepal's verdict in Kanchanjungha Tamang Joint Venture vs.
Appellate Court Patan and Others,® stands as a latest seminal judgment clarifying the
scope and limitations of judicial intervention in arbitral awards under the Arbitration
Act, 2055. This case offers critical interpretation concerning Section 30 of the Act,
especially the grounds under which a court may set aside an arbitral award. Decided
by the Division Bench of Supreme Court on 17 Falgun 2080, this verdict drawn
significance of arbitration processes and concepts.

Understanding Arbitration in Nepalese Legal Context

Arbitration is a consensual dispute resolution process where parties agree to resolve
their conflicts outside traditional courts through neutral arbitrators. The Arbitration
Act, 2055 of Nepal provides the legislative framework for arbitration proceedings,
arbitral jurisdiction, the appointment of arbitrators, conduct of hearings, and
enforcement or annulment of awards.

Arbitration gains importance particularly in the context of construction and
infrastructure contracts, where disputes often involve technical matters better
suited to expert adjudication rather than generalist judicial forums. Section 16 of the
Act empowers arbitrators to determine questions of jurisdiction.® Moreover, Section
18 prescribes adherence to natural justice and relevant commercial practices. The
experts claim that the Act commits to adopting international trade usages and new
trends in arbitral proceedings.’

Nepalese arbitration law. NEPCA Half Yearly Bulletin, (8).

4 Carston, K. S. (1952), Theory of Arbitration Process, Law and Contemporary Problem, Duke
University School of Law.

5 Kanchanjungha Tamang Joint Venture, Kathmandu v. Appellate Court, Patan and others, Nepal
Kanoon Patrika, Decision No. 11322 (Case No. 072-WOQO-1125).

6 Section 16 of Arbitration Act, 2055 BS mentions about the statutory right of parties in arbitral
proceeding to claim for lack of jurisidiction of the tribunal to decide particular claims or
particular nature of the claims. Whenever there is contestation in the jurisdiction of the arbitral
tribunal, the tribunal is required to decide on its own jurisdiction at first before entering into
the merits. An aggrieved party not satisfied with the decision relating to the jurisdiction could
file an application in the High Court.

7 lbid (n. 2)
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This case hinges on a core aspect of arbitration law- judicial review of arbitral awards
and the restricted circumstances under which they may be set aside.

Fact of the Case

The petitioner, Kanchanjungha Tamang Joint Venture, entered into a construction
contract with the Department of Roads under Contract No. RIP/USM-12 for the
improvement and expansion of the Jorpati-Sankhu-Melamchi road. A dispute arose
over payments under the contract, which was referred to arbitration pursuant to the
Special Conditions of Contract (SCC) clause 25.4.

With the mutual consent of both parties, an arbitral tribunal was constituted, which
issued an award on 12 Ashoj 2072, directing the Department of Roads to pay NRs.
1,37,65,366.96 to the petitioner for completed works and associated damages. The
Department of Roads, dissatisfied with the award, filed a petition before the Appellate
Court, to set aside the award under Section 30(2) (c) of the Arbitration Act, alleging
that the tribunal exceeded its jurisdiction.

The Appellate Court, Patanruled in favor of the Department, finding that the arbitrators
had made a decision outside their jurisdiction, particularly regarding certain items
such as overhead costs after project completion and compensation for a vehicle
seized by police. Furthermore, the Appellate Court reversed the tribunal's decision
and stated that the deduction in amount payable due to arrears® pointed out by the
Office of Auditor General has been lawfully done by the Department. The Supreme
Court, however, reversed this decision, emphasizing that the appellate court had
inappropriately assumed corrective jurisdiction not permitted under Section 30 of
the Arbitration Act.

Meaning of Arbitration and Its Finality

The decision of the arbitrator or arbitral tribunal on the dispute presented before
according to existing law in general is considered as an arbitral award.® The decision
of the Supreme Court reiterates that arbitration is intended to be a binding, final,
and expert-led process. Once parties agree to arbitration, they accept that disputes
will be resolved outside court, and they limit courts' power to interfere. The Supreme
Court explored the updated meaning and significance of arbitration. The verdict
states that Analyzing the technical nature of work by the person having expertise in
the particular technical field called as arbitrators, and that arbitrators are expert in
the very technical field than the Judge.

The Supreme Court stressed the finality of arbitral awards except in narrow, legally
defined circumstances. Arbitrators are seen as quasi-judicial bodies especially

8 Arrears are called beruju in Nepal's financial landscape, as defined in section 2(Ta) of Financial
Procedures and Fiscal Responsibility Act, 2076 BS (2018 AD)

9 Bastola, R. (2023). The juridical canvas of recognizing and enforcing arbitral awards: A
deconstruction of legal frameworks and contemporary practices in Nepal. Kathmandu School
of Law Review (KSLR), 12(1). https://kslreview.org/index.php/kslir/article/view/2228/15668.
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suitable for resolving technical disputes. Courts must avoid re-assessing factual or
technical findings of arbitrators unless a tangible legal error or a breach of jurisdiction
is established. This principle aligns with international arbitration norms, including
those under UNCITRAL, to which Nepal is a signatory. Arbitration serves not merely
as a procedural convenience but as a parallel justice system that must be respected
unless serious faults are evident.

Section 30 of the Arbitration Act, 2055 stated about the grounds for setting aside
an award. Section 30(2) of the Arbitration Act, 2055 lays down limited grounds for
setting aside an arbitral award. The award can be annulled only if the petitioner proves
that: (a) A party was incapable of entering into an agreement; (b) Proper notice was
not given; (c) The arbitrator ruled beyond the scope of submission; (d) The award
violates the procedural requirements of the Arbitration Act; (e) The subject matter is
not arbitrable under Nepalese law; and (f) The award violates public policy. The court
highlighted on the obligation of the petitioner seeking correction in the award to
'orove' the presence of tangible legal error in the award.

The Department of Roads alleged violation under Section 30(2) (c), i.e., that the
arbitral tribunal ruled beyond its jurisdiction. They argued that the award included
compensation for items that were not submitted to arbitration, such as the seized
vehicle, interest for idle machinery post-project completion, and deductions made
under Interim Payment Certificate 13 (IPC-13).

However, the Supreme Court found that the respondent had not objected to
jurisdiction at the appropriate time, particularly during the initial stages of arbitration.
The tribunal had explicitly determined its own jurisdiction under Section 16, and the
Department had participated in proceedings without raising jurisdictional objections.
Consequently, the challenge was procedurally barred.

Corrective Jurisdiction and the Role of the High Court

The Supreme Court rebuked the Appellate Court, Patan for acting as if it were a
reviewing body to reassess evidence and re-evaluate the merits of the award. It
emphasized that Section 30 does not grant appellate authority to the courts; rather,
it offers a narrow and specific route for correcting grave legal errors.

The Patan Appellate Court's decision to remand the matter for re-arbitration under
the premise that the tribunal exceeded its mandate amounted to an ultra vires
assumption of corrective jurisdiction. The court should have limited itself to verifying
if any of the preconditions under Section 30 were satisfied, rather than reviewing
technical findings or contractual interpretations made by the arbitrators.

The Supreme Court ruled that the mere dissatisfaction of one party with the outcome
does not constitute valid grounds under Section 30. A court's intervention must be
predicated on clear, substantiated evidence of jurisdictional transgression or manifest
procedural irregularity.
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Principle Measures in Applying Section 30 of Arbitration Act, 2055

The case elucidates several key principles that must guide judicial application of
Section 30. Anil Kumar Shrestha (2023) mentions that there can be involvement
of court in every matter from picking the Arbitrator, removal of the Arbitrator,
challenging the interim award to challenging the Award, or the enforcement of the
Award. Litigation is everywhere in each step of the arbitral proceeding."

Limited Scope of Review: Judicial scrutiny of arbitral awards is strictly limited.
Courts are not authorized to function as appellate forums or substitute arbitral
findings with their own. The corrective jurisdiction of the High Court is a special kind
of jurisdiction in contrast to appellate jurisdiction usually exercised by High Courts
in accordance with Section 8 of Judicial Administration Act, 2073 BS. The court
reiterated its previous decision of Krishi Samagri Sansthan v. Milimili Enterprises”,
where the Supreme Court could order for annulment of award on very limited grounds
and stressed on the judicial restraint on the matters of arbitral award. Furthermore,
the Court premised its reasoning based on the case law of Department of Roads vs.
Waiba Construction where the Court could set aside award only when 'direct legal
errors' are seen in the Award.

Burden of Proof on the Petitioner: It is incumbent upon the party seeking annulment
of an award to establish the existence of conditions enumerated under Section 30(2).
Vague allegations or re-characterization of facts post-award are insufficient. This
decision thus obliges the parties to submit convincing arguments and evidence for
making an application for setting aside an award.

Jurisdictional Objections Must Be Timely: Parties must raise any issues relating to
arbitrators'jurisdiction at the earliest stage, preferably before or during the preliminary
hearings. Failure to do so leads to waiver. When the time phase for raising jurisdiction
claim is over, the parties could no longer be able to raise claim of jurisdiction
afterwards. Thus this case consciously interpreted Section 16 of Arbitration Act, and
provided checklists for raising jurisdiction claim.'

Respect for Party Autonomy and Finality of Award: Once the parties have agreed to
arbitration, and participated fully in proceedings, courts must honor the principle of
finality unless a compelling legal reason exists to intervene.

Interpretation in Favor of Arbitral Autonomy: Where ambiguity exists, courts

10 Shrestha, A. K. (2023). Revisiting the core ideas of arbitration through functional and practical
measures. Kathmandu School of Law Review (KSLR), 12(1), 164-177.

11 Krishi Samagri Sansthan v. Milimili Enterprises, Nepal Kanoon Patrika, 2059, Decision No. 7089
(Extended Full Bench of the Supreme Court of Nepal), which means the decision carries greater
judicial significance for the decision rendered by Judicial Bench consisting greater number of
Justices.

12 Department of Roads v. Waiba Construction, Nepal Kanoon Patrika, 2067, Decision No. 8479.

13 The interpretation of Section 16 of Arbitration Act has been made in Paragraph 5 of the
Decision.
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should interpret provisions in a way that supports the autonomy of arbitration and
discourages excessive court interference. In addition to the conditions set forth
in section 30, the court adds few other bases for setting aside an award such as
unclear decision and reasonless decision, and decisions rendered adopting wrong
principles. The court in other circumstances is required to respect the capacity and
credibility of the arbitration processes and could not interfere in the merits of the
award. The Supreme Court stressed on the sanctity of the arbitration process and the
autonomy of arbitration processes in the case of Rabindranath Shrestha on behalf of
Department of Roads vs. High Court, Patan, Lalitpur et.el.”

Evidence of Jurisdictional Overreach Must Be Concrete: Courts cannot rely on
inferences or policy arguments alone. There must be material on record clearly
showing that the tribunal addressed matters not submitted to it.

Analysis

At first, the decision is also reflection of slow process of arbitration in the national
context. The contract was concluded on Ashar 30, 2067 BS followed by the Work
Completion Certificate received by the construction company on Ashar 29, 2071 BS.
The construction company initiated process of arbitration on Falgun 2071 BS, the
Award was rendered on Ashoj 12,2072. Then Appellate Court ordered for re-arbitration
on Magh 24, 2072 BS. While the Supreme Court rendered its final verdict on Falgun
17, 2080, which is eight years' time period after the decision of then Appellate Court.
Anil Kumar Shrestha (2023) writes, the question to be analyzed is whether arbitration
has become slower than litigation. The answer shall be definitely no. However, the
main problem lies in the speed at which arbitration is taken not as an alternative to
litigation but as an exception. The planning of the parties to delay the implementation
of the Award by getting involved in the extraordinary jurisdiction seems problematic.'”

The Supreme Court's decision is a hallmark in reinforcing the pro-arbitration approach
and in insulating arbitral proceedings from judicial overreach. It appropriately invoked
Section 16 of the Act, which entrusts the arbitrator with determining its own
jurisdiction, and emphasized that objections not raised in time cannot be revived
post-award merely because the outcome was unfavorable.

The court also integrated comparative perspectives, such as the UNCITRAL
Expedited Arbitration Rules, to underscore the international best practices that
discourage excessive court intervention. The court's reliance on precedents, including
Krishi Samagri Sansthan v. Milimili Enterprise and Department of Roads vs. Waiba
Construction underscores the consistent jurisprudential commitment to restrict
court intervention to legally defined scenarios.

14 Rabindranath Shrestha on behalf of Department of Roads v. High Court, Patan, Lalitpur, Nepal
Kanoon Patrika, 63(2), Decision No. 10645 (2078).

15 Shrestha, A. K. (2023). Revisiting the core ideas of arbitration through functional and practical
measures. Kathmandu School of Law Review (KSLR), 12(1), 164-177.
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The ruling additionally clarifies that courts cannot intrude into the substance of an
arbitral decision unless the award is manifestly irrational, illegal, or against public
policy. Such an approach strengthens Nepal's position as a jurisdiction that respects
arbitration, aligning with global arbitration standards.

Conclusion

The decision in Kanchanjungha-Tamang JV case solidifies several critical doctrines
within Nepal's arbitration law. It affirms the sanctity and finality of arbitral awards,
upholds the narrow scope of judicial intervention under Section 30 of the Arbitration
Act, 2055, and clarifies that courts cannot function as corrective tribunals.

The judgment is especially significant in the context of Nepal's commercial dispute
resolution framework. As the country seeks to attract infrastructure investment and
foster business confidence, having a predictable, fair, and efficient arbitration regime
is essential. The Supreme Court's clear articulation of the limits of appellate court
authority over arbitral awards provides a reassuring signal to investors, contractors,
and practitioners that Nepal's judiciary is aligned with global arbitration norms.

This case will likely serve as a cornerstone precedent in Nepalese arbitration
jurisprudence for years to come, ensuring that the Arbitration Act's purpose- to provide
a reliable, efficient, and autonomous alternative to litigation- is not undermined by
unwarranted judicial interference.
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Electricity Sector of Nepal

#  Shiksha Bhusal’
1.1 Evolution of Electricity Sector

Before the Industrial Revolution of the late eighteenth century, society relied
on three energy sources: human and animal muscles, firewood, and the energy of
wind and water. Since then, there have been three major historical transitions in
our use of energy. First came the steam engine, fueled mostly by coal. Second was
the development of electricity. Electricity was the first form of energy for which
its place of production could be separated by large distances from the place of its
use. It is also the only energy source easily converted into light, heat, or mechanical
work wherever it is used. Third was the internal combustion engine, which introduced
enormous mobility into society, at a cost of a significant dependence on petroleum
products. Petroleum became the dominant global energy source by the end of the
20th century.

Population growth and technological progress are the major considerations affecting
economic development. As a country develops, GDP growth occurs through an
increase in population demand for housing, transportation, consumer goods, and
services and results in an increase in energy consumption. During that time, growth
of GDP paralleled energy consumption.

It's also vital to understand that there are limits as to what can be accomplished with
energy. We can't create energy out of nothing. The best we can do is use the energy
available to us and convert it from one form to another. Ideally, we would like to
convert 100% of the energy from one form to another, with no waste or losses. We'll
never really be able to attain this ideal. The profound laws of nature say that energy
cannot be created from nothing, and cannot be converted with 100% efficiency to a
different form. [1]

1.2 Current Status of Various Renewable Energy Technologies in Nepal
1.2.1 Solar Energy

Solar PV systems are gaining popularity in some parts of Nepal. This is because the
majority of the populations in rural areas have limited access to electrical energy,

1 The authoress is assigned to the Electricity Regulatory Commission in the capacity of Engineer.
(email: shikshabhusal@gmail.com & Phone No: 9840176000) -- Editors
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the cost of a diesel generator is high, biogas plants are not feasible in cold high
altitudes, and small hydro turbines require specific topographical conditions which
are not possible in many places.

NEA has carried out centralized solar photovoltaic-based rural electrification in
different locations. The cost of a centralized solar PV-based power system is higher
compared to electricity generation by smaller micro-hydro power units. Furthermore,
solar PV is weather dependent and fails to provide consistent energy supply to
households. This technology is most likely not appropriate in most of the mountainous
areas that do not receive ample sunshine.

Nepal is positioned at a latitude of 26 —-30° N, with more than 300 days of the
sunlight per year. It has a moderately high insolation of about 4.7 kWh/m? day (17
MdJ/m? day), and receives an average of 6.8 h of sunshine per day. [2]

As of April 2026, following data gives the status of solar power plant in Nepal:
Total Installed Capacity: 1564.74 MW

Issued Survey License: 2063.49 MW

Issued Construction License: 564.6 MW [3]

1.2.2 Wind Energy

To date, little has been achieved in this sector. The Kagbeni wind power project
was one of the biggest projects with installed capacity of 20kW built in 1987 under
the support of the Danish Government. Unfortunately, the wind power project could
not sustain itself due to the lack of maintenance. The establishment of wind-solar
hybrid systems of 400W with 150W solar power projects in six rural communities has
been completed. More than 48 households and two secondary schools have directly
benefitted from these micro projects. [1]

Currently, survey license of 15MW of total capacity has been approved. [3]
1.2.3 Biomass Based Energy

Bioenergy resources include renewable energy that originates from biomass such
as firewood, agricultural residues, food waste, animal dung, and so forth. Traditional
use of biomass for cooking is inefficient and is linked to household air pollution that
causes about 24,000 deaths annually. Deforestation and forest degradation, which
contributes to habitat loss and to net GHG emissions. A more efficient approach is to
produce biogas through anaerobic digestion of biomass. Biogas, a clean energy used
for cooking, can considerably reduce household air pollution. [4]

1.3 Prospects of Renewable Energy in Nepal

Nepal has committed to an ambitious target to reach zero GHG emissions by 2045 at
the 26th UN Climate Change Conference (COP26). A study carried out by the Water
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and Energy Commission Secretariat (WECS) under the GoN revealed that under a
Business as Usual (BAU) scenario (GDP growth rate of 4.56%) with policy interventions
for increasing the use of electricity for cooking, the required installed capacity for
electricity generation would be 15,000 MW by 2030, and that demand would further
increase to 35,000 MW by 2040. [5]

Energy demand forecasts and the ambitious government target for energy sector
expect exponential growth in electric power demand that would be met mostly from
hydropower and other renewables. Since Nepal is prone to natural calamities (large
earthquakes, floods, landslides, and glacier bursts), a decentralized supply system has
additional advantages over one that heavily depends on a centralized, national grid
relying on a limited number of large hydropower plants.

2.1. Hydropower Potential in Nepal

In context of Nepal, hydropower is the major source of electricity from the beginning.
a. Water Rich Country

Nepal is the second richest country in inland water resources after Brazil.

a. Theoretical Potential

Studies show that the theoretical potential of hydropower in Nepal is about 83,000
MW.

b. Economically and Technically Feasible Potential

QOut of 83,000 MW, about 43,000 MW is said to be economically and technically
feasible.

c. Major First Class Rivers

First class rivers of Nepal; Koshi, Gandaki and Karnali account for about 94% of
Nepal's theoretical potential. They provide continuous and high discharge throughout
the year ideal for hydropower generation.

d. Abundant Rivers

Out of the total area of Nepal, 92.94% of area is covered by land and the rest of
7.06% by water.

There are over 6,000 rivers in Nepal.
e. Suitable Geography

Nepal has steep mountains and hill, and fast flowing Himalayan rivers which make
Nepal ideal for Run-of-River hydropower projects.

2.2. Challenges of Hydropower Development in Nepal

Though Nepal has huge hydropower potential, Nepal faces multiple challenges due to
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which there is wide gap between installed capacity and potential.
a. Seasonal Variation

Most of the hydropower projects of Nepal are Run-of River (ROR) projects which
produce surplus power in monsoon and shortage in winter resulting in imbalance
between supply and demand.

b. Financing Difficulties

Development of hydropower projects require huge initial investment and with limited
access to funding due to high risk, project development slows down.

c. Infrastructure Difficulties

Suitable site of hydropower are generally located in hilly areas. Most of them aren't
even connected by road networks. This causes project delays and increases project
cost too.

d. Land Acquisition Issues

Hydropower plant demands huge land area, which may cause resettlement and
compensation disputes with the locals, often leading to project delay.

e. Environmental Impact

Hydropower development can have environmental impact as a result of deforestation
and aquatic ecology disturbance due to changing flow in river.

f. Natural Disaster

Our country's geography and climate make hydropower projects vulnerable to natural
disasters like flood and landslide. It causes financial loss as well as project delay.

2.3. History of Electricity Development in Nepal

Development of electric power in Nepal has evolved from small isolated hydropower
plants to a national grid supplying electricity across the country. This has been possible
because of the abundant water resources, majorly the first class rivers; Koshi, Karnali
and Gandaki.

Historical Timeline

Year (BS) | Development

1968 = Nepal's first hydropower plant, Pharping (600kW) was inaugurated.

= For generation, transmission and distribution of electricity, Shree
Chandra Jyoti Prakash Vijuli Adda, later named as Electricity
Department was established.

1992 Nepal's second hydropower plant, Sundarijal (640 kW) was inaugurated.

2019 Nepal Electricity Corporation (NEC) was established under NEC Act.
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2042 Nepal Electricity Authority (NEA) was established merging NEC,
Electricity Department and other related development boards.
2049 Hydropower Development Policy, 2049 and Electricity Act, 2049 were

enacted, which opened doors for Independent Power Producers (IPP) to
invest in electricity sector.
2050 Electricity Development Centre (EDC) was established to develop and
promote electricity sector.

20562 First Power Purchase Agreement (PPA) was signed for a private sector
hydropower plant - Khimti | (EOMW).

2056 EDC was renamed as Department of Electricity Development (DoED).

2057 First hydropower plant developed by private sector Khimti | (EOMW)

was inaugurated.

2060 First hydropower plant by NEA's Subsidiary Company - Chilime (221
MW) was inaugurated.

2070 Loadshedding reached upto 18 hrs/day.

2072 Rastriya Prasaran Grid Company Ltd. (RPGCL) was established as an
initiation of NEA's unbundling.

2073 Vidhyut Utpadan Company Ltd. was established to become a leading
electricity generation company across the country.

2074 Electricity Regulatory Commission Act, 2074 was enacted.

2075 Loadshedding was ended.

2076 Electricity Regulatory Commission (ERC) was established as an
independent body for regulating electricity sector.

2078 Nepal's largest hydropower plant - Upper Tamakoshi (456 MW) was
inaugurated.

2080 Long-term agreement was done to export 10,000 MW of electricity
from Nepal to India over 10 years.

2081 Tripartite agreement was signed between Nepal, Bangladesh and India
to export 40 MW of electricity annually from Nepal to Bangladesh for
5 years.

2082 Present Installed Capacity has reached to 3591.262 MW. [6]

2.4. Current Status of Electricity in Nepal

There has been significant improvements in electricity sector of Nepal throughout
these years, especially with increase in hydropower generation. Country is shifting
towards self-sufficiency, particularly during wet season. At present, the total installed
capacity of electricity generation is 3,5691.262 MW, with around 94% of it contributed
from hydropower plants. In addition, other energy sources like solar, thermal and
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bagasse also contribute to the installed capacity, but their share is minimal.

Nepal Electricity Authority (NEA) is the only utility in the current context with license
for all three sectors; generation, transmission and distribution. However, the door is
open to IPP's for generation after enactment of Hydropower Development Policy,
2049 and Electricity Act, 2049. They contribute to around 63% of installed capacity.

Nepal has made great progress in expanding grid across the country. Only 4.536 MW
of total installed capacity is yet to be connected to the national grid. 97.3% [6] of
national grid coverage has been achieved leaving only 18 local levels to be connected
to the grid. In terms of electricity access, around 99% of population of Nepal has
access to electricity and the per capita consumption of electricity has reached 465
kWhr. Large number of consumers are shifting from the use of traditional fuel like
firewood, LPG, diesel, etc. to electric heating, cooking and electric vehicles which has
resulted in 4.6% growth of electricity consumers. System peak demand and national
peak demand have reached 2,901 MW and 2,409 MW respectively.

Nepal currently exports surplus electricity to India and Bangladesh during monsoon
when surplus electricity is available. However, during dry season, flow in river is low,
requiring import of electricity from India. Overall, while Nepal has made notable
progress in expanding electricity generation and access, further improvements are
required in transmission infrastructure, system reliability, and seasonal energy balance.
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Building the Regulator Nepal
Needs

S

# Bikash Uprety‘

How a Multi-Strand Technical Assistance Programme is Helping the Electricity
Regulatory Commission Build a Smarter and Fairer Power Sector for Nepal

Nepal's electricity sector stands at an inflection point. After decades of chronic
shortage, the country has rapidly expanded its hydropower generation base and is
transitioning towards structural surplus, emerging cross-border trade, and mounting
pressure to modernise the institutional architecture that governs the sector. At
the centre of this transition sits the Electricity Regulatory Commission (ERC) the
independent statutory body charged with ensuring that Nepal's power sector
operates with fairness, efficiency, and accountability.

Recognising both the scale of opportunity and the complexity of this transition,
the Renewable Energy and Energy Efficiency Programme (REEEP) of GIZ Nepal is
working in close partnership with ERC through a multi-strand technical assistance
programme. REEEP, implemented on behalf of the German Federal Ministry of
Economic Cooperation and Development (BMZ) in cooperation with the Government
of Nepal and executed by the Ministry of Energy, Water Resources and Irrigation
(MoEWRI), aims to strengthen the enabling environment for renewable energy
development and energy efficiency in Nepal.

A Programme Built Around the Regulator's Most Pressing Challenges

The programme does not pursue a single, narrow intervention. Instead, it is structured
as a portfolio of interlocking assignments, each responding to a concrete regulatory
challenge that ERC faces. Together, they span the full spectrum of regulatory
work: tariff design, market development, consumer protection, contract equity, and
institutional communication.

The review of the Power Purchase Agreement (PPA) template for projects between
10 MW and 100 MW addressed one of the most contested fault lines in Nepal's
electricity sector. Private generators and Nepal Electricity Authority (NEA) have long
held opposing views on the fairness of PPA terms generators perceiving the template
as an imposition of NEA's buyer monopoly, and NEA viewing open-ended take-or-pay
obligations as an unacceptable accumulation of market risk. The review examined

1 The author is assigned to the GIZ REEEP in the capacity of Energy Specialist -- Editors
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contentious provisions through the lens of equity, reciprocity, and reasonableness,
and proposed balanced reformulations and the findings provide ERC with a concrete
regulatory basis for issuing revised guidance.

Alongside this, the Long Run Marginal Cost (LRMC) Estimation and Tariff Design study
is addressing a structural gap in Nepal's tariff-setting architecture. Three decades
have passed since a systematic LRMC study was undertaken in Nepal, and in that
time the generation mix, demand structure, and cross-border trade environment have
been transformed. By developing a forward-looking LRMC framework and coupling
it with demand elasticity analysis and Ramsey pricing principles, the study provides
ERC with the economic foundations to design tariffs that are simultaneously cost-
reflective, revenue-neutral, and equitable including through a differentiated treatment
of urban and rural consumers.

Market Reform, Consumer Rights, and Institutional Sustainability

The Feasibility Study for the Nepal Wholesale Electricity Market (NWEM)represents the
programme's most forward-looking component. Nepal's current single-buyer model is
increasingly misaligned with a system characterised by surplus generation and cross-
border trade. The NWEM study is developing a comprehensive roadmap covering
legal and regulatory reforms, market design options, institutional arrangements,
transmission access, and trading systems. It will provide decision-makers with a
clear framework to guide Nepal's transition towards a more competitive and flexible
electricity market.

Consumer protection has been another central preoccupation of the programme.
Despite the expansion of electricity access, Nepal's consumers continue to face
gaps in transparency, service quality, and the ability to seek effective redress. The
Strengthening Consumer Rights and Protection assignment is closing this gap through
evidence-based assessment of legal and policy frameworks, stakeholder dialogue,
and the development of practical tools to enhance consumer awareness and agency.

The sustainability of Community Rural Electrification Entities (CREEs) has emerged
as an equally urgent concern. These community-owned franchisee operators, which
serve some 600,000 consumers in rural Nepal, were pushed into financial distress
by changes in tariff structures under the 2021 Tariff Order. The diagnostic study has
identified both intrinsic factors — such as CREEs' legal incapacity to file independent
tariff cases — and extrinsic factors arising from regulatory oversights in community
wholesale tariff-setting. The study proposes concrete corrective measures, including
revised minimum charge formulations, energy charge exemption adjustments, and,
where necessary, a structured transition from the franchisee to service contract model.

Strengthening the Institution, Not Just the Rules
Regulatory reformis ultimately aninstitutional endeavour. Rules that are well-designed

on paper will not deliver their intended outcomes unless the institution enforcing
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them has the capacity to do so with credibility, consistency, and expertise. Effective
regulation depends not only on sound policies, but also on institutional capacity.
Recognising this, the programme includes dedicated support for strengthening ERC
as an organisation.

The Communication and Stakeholder Engagement Strategy will provide ERC with
a five-year roadmap for how it communicates its work to the public, to regulated
entities, to provincial governments, and to other stakeholders. This is not a peripheral
concern: a regulator's legitimacy depends significantly on the quality and accessibility
of its public communication. The strategy is grounded in a rigorous institutional
mapping and needs assessment, including a review of ERC's digital presence and
communication capacity.

The Capacity Development Programme will equip ERC's technical staff with the
knowledge and skills to navigate the sectors growing complexity from wholesale
market design and open access frameworks to cross-border integration and consumer
protection. Structured as a progressive, blended learning programme is designed to
build durable institutional competence, not merely deliver one-off training.

An Evidence-Based Assessment of Small Hydropower Projects (< 25 MW) rounds out
the portfolio, examining operational performance against planned benchmarks and
informing targeted regulatory interventions to ensure the financial viability of this
strategically important segment of Nepal's generation mix.

A Partnership for the Long Term

What distinguishes this programme is its coherence of purpose. At its core, the
partnership between ERC and GIZ REEEP reflects a shared understanding — that a
strong, credible,and well-equipped regulatoris essential for Nepal's energy future. Each
assignment reinforces the others: tariff reform is grounded in cost analysis; market
development is enabled by regulatory capacity; consumer protection is strengthened
by institutional communication. Together, they reflect a shared conviction held by
ERC and its technical partners that a strong, well-resourced, and credible regulator is
not merely a bureaucratic necessity. It is the institutional foundation on which Nepal's
energy future must be built.

As Nepal moves towards power self-sufficiency and positions itself as a net electricity
exporter in the South Asian region, the decisions taken now on tariffs, on market
architecture, on consumer rights, on institutional capacity will shape the sector for
a generation. Through this integrated technical assistance programme, Nepal is not
only reforming its power sector — it is building the regulatory foundation needed to
sustain it.
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Powering Nepal's Future: Building a Smarter Regulator for a Changing
Electricity Sector

Nepal's electricity sector is at a defining moment. After decades of chronic power
shortages, the country has rapidly expanded its hydropower capacity and is now
entering a new phase marked by seasonal surplus, growing cross-border electricity
trade, and increasing pressure to modernise sector governance. At the centre of this
transformation is the Electricity Regulatory Commission (ERC) Nepal's independent
statutory authority mandated to ensure fairness, efficiency, and accountability in the
power sector.

Recognising both the scale of opportunity and the complexity of this transition,
the Renewable Energy and Energy Efficiency Programme (REEEP) of GIZ Nepal is
working in close partnership with ERC through a multi-strand technical assistance
programme. REEEP, implemented on behalf of the German Federal Ministry of
Economic Cooperation and Development (BMZ) in cooperation with the Government
of Nepal and executed by the Ministry of Energy, Water Resources and Irrigation
(MoEWRI), aims to strengthen the enabling environment for renewable energy
development and energy efficiency in Nepal.

A Programme Built Around the Regulator's Most Pressing Challenges

Rather than focusing on a single reform, the programme is designed as a portfolio of
interlinked assignments that address the full spectrum of regulatory responsibilities
— from tariffs and contracts to markets and consumer protection.

A key intervention has been the review of the Power Purchase Agreement (PPA)
template for mid-sized hydropower projects (10-100 MW). This work tackles a long-
standing tension in Nepal's power sector: the perceived imbalance between private
developers and the Nepal Electricity Authority (NEA), the dominant single buyer.
By analysing contested provisions through principles of equity, reciprocity, and risk
allocation, the review offers balanced reform options that can guide ERC in issuing
improved regulatory directions.

Complementing this, the Long Run Marginal Cost (LRMC) Estimation and Tariff
Design study addresses a fundamental gap in tariff-setting. Nepal has not undertaken
a comprehensive LRMC study for over three decades — despite major changes in its
generation mix,demand patterns,and regional marketintegration. The study introduces
a forward-looking framework that combines LRMC estimation with demand elasticity
analysis and Ramsey pricing principles. The result is a foundation for tariffs that are
cost-reflective, financially sustainable, and socially equitable, including differentiated
approaches for urban and rural consumers.

Planning the System: The Challenge of Least-Cost Development

As Nepal transitions from scarcity to surplus, least-cost system planning has emerged
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as a critical regulatory challenge. Historically, expansion decisions were driven
primarily by the urgency to meet unmet demand. Today, with increasing generation
capacity and evolving export opportunities, the focus must shift towards optimising
investments across generation, transmission, and trade.

The programme is supporting analytical work that strengthens ERC's role in ensuring
that sector development follows a least-cost pathway — one that balances domestic
demand, export potential, seasonal variability, and system reliability. Integrating least-
cost principles into regulatory oversight is essential to avoid overinvestment, manage
system costs, and ensure that consumers ultimately benefit from Nepal's hydropower
potential.

Market Reform, Consumer Rights, and Institutional Sustainability

The Feasibility Study for the Nepal Wholesale Electricity Market (NWEM)
represents the programme's most forward-looking component. Nepal's current
single-buyer model is increasingly misaligned with a system characterised by surplus
generation and cross-border trade. The NWEM study is developing a comprehensive
roadmap covering legal and regulatory reforms, market design options, institutional
arrangements, transmission access, and trading systems. It will provide decision-
makers with a clear framework to guide Nepal's transition towards a more competitive
and flexible electricity market.

At the same time, the programme places strong emphasis on consumer protection.
Despite major gains in electricity access, gaps remain in service quality, transparency,
and grievance redress. Through policy analysis, stakeholder engagement, and practical
tool development, the programme is helping ERC strengthen consumer rights and
build greater trust in the regulatory system.

The sustainability of Community Rural Electrification Entities (CREEs) is another
urgent concern. Serving around 600,000 rural consumers, these community-based
operators have faced financial strain following recent tariff changes. The programme's
diagnostic work identifies both structural and regulatory challenges and proposes
targeted solutions — including tariff adjustments and alternative operational models
— to ensure continued service delivery in rural areas.

Strengthening the Institution, Not Just the Rules

Effective regulation depends not only on sound policies, but also on institutional
capacity. Recognising this, the programme includes dedicated support for
strengthening ERC as an organisation.

The Communication and Stakeholder Engagement Strategy will provide a five-
year roadmap to enhance transparency, public outreach, and stakeholder dialogue. A
regulator's credibility depends significantly on how well it communicates its decisions
and engages with the public and market participants.
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In parallel, the Capacity Development Programme is equipping ERC staff with the
technical expertise required to manage an increasingly complex sector. Covering areas
such as market design, cross-border trade, open access, and consumer protection,
the programme combines structured learning with international exposure — helping
build long-term institutional capability.

An evidence-based assessment of small hydropower projects (<25 MW) further
strengthens regulatory insight by evaluating operational performance and financial
viability, enabling targeted interventions in this important segment of Nepal's energy
mix.

A Partnership for the Long Term

What sets this programme apart is its coherence. Each component reinforces the
others: tariff reforms are grounded in cost analysis; market development is supported
by institutional capacity; and consumer protection is strengthened through improved
communication.

At its core, the partnership between ERC and GIZ REEEP reflects a shared
understanding — that a strong, credible, and well-equipped regulator is essential for
Nepal's energy future. As the country moves towards self-sufficiency and positions
itself as a regional electricity exporter, the decisions taken today will shape the sector
for decades to come.

Through this integrated technical assistance programme, Nepal is not only reforming
its power sector — it is building the regulatory foundation needed to sustain it.
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Nepal's Energy Scenario, Cross-
Border Grid Connectivity &
Regional Power Trade

& Bimal Gyawali’

Nepal has exchanged electricity across its immediate border with India since the mid-
20th century, but these flows remained small-scale, early energy access focused and
through localized transactions for decades. Inspiring from the global electricity market
trends present Nepal's energy landscape has shifted from bilateral agreement-based
energy trades to Power Exchange market participations, multilateral negotiations
aiming towards the South Asian regional grid. The primary baseline for knocking the
door of regional energy market for Nepal is its transition from chronic load-shedding
(16+ hours per day) in 2012/13 to surplus generation during wet seasons by 2019/20,
powered primarily by the rapid commissioning of Run-of-River (RoR) hydropower
plants.

According to our Energy Development Roadmap 2081, Nepal has set an ambitious
yet achievable target of generating 28,5600 MW of hydroelectricity, ensuring 100%
energy access, and importantly, exporting up to 15,000 MW to neighboring countries
like India and Bangladesh. This is not only a vision; it is a national plan. Our commitment
was further strengthened in January 2024, when Nepal and India signed a landmark
Government-to-Government (G2G) Power Trade Agreement between the Prime
Minister of India, Shri Narendra Modi, and the Prime Minister of Nepal. Under this
agreement, India pledged to import up to 10,000 MW of electricity from Nepal over
the next decade, thereby creating a guaranteed market for Nepal's hydropower and
fostering large-scale investment in the sector. Building on this momentum, Nepal has
introduced the “Take or Pay” mechanism for Independent Power Producers, ensuring
investor confidence and accelerating project development. Equally inspiring, the
“Nepal ko Pani, Janta ko Lagani” initiative has galvanized Nepali citizens to invest in
large-scale hydropower, making this transformation truly a national Mission.

1 The author is assigned to the Nepal Electricity Authority, PSOD in the capacity of Electrical
Engineer -- Editors
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KEY STATISTICS: NEPAL ENERGY TRADE AT A GLANCE
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NEPAL ENERGY STATISTICS

Figure 1: Nepal Energy Trade at a Glance

Nepal's pipeline of over 15 GW of advanced-stage hydropower projects supports our
commitment to export 10,000 MW to India over the next decade under the Long-Term
Power Trade Agreement, providing essential regional balancing power for solar and
wind intermittency along with other water-related benefits. We can also integrate
Himalayan hydropower with India's solar plants to ensure 24-hour base-load supply
by utilizing hydropower's peaking capabilities. This future hydro project pipeline is
the foundation for a regional partnership in cross-border power trade. To meet the
ambitious goal of exporting 15 GW, Nepal is building at an unprecedented pace.

Capacity by Stage (MW)

operational _

Under Construction
Financial Closure
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Figure 2: Hydropower Project Pipeline to Meet the Ambitious Target

In recent years, the aggressive expansion of hydropower has fundamentally shifted
Nepal's energy narrative. Our primary challenge has moved beyond simply meeting
basic demand. we are now faced with the complex task of managing a significant
seasonal surplus. This requires establishing year-round export capabilities while
simultaneously fueling a domestic surge in industrial growth and the emerging
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requirements of data center infrastructure. Deepening regional integration has
become a short-term horizon strategic necessity to allow Nepal to monetize its wet
seasons hydropower generation, ensure energy security through dry-season imports,
and establish itself as a key pillar of the South Asian Power Pool.

The Nepal-India electricity trade relationship represents the most mature bilateral
energy partnership in South Asia, anchored by the 400 kV Dhalkebar—Muzaffarpur
transmission line. Since its commissioning in 2016, this 1,000 MW corridor (with N-1
Contingency) has served as the primary artery for bulk power exchange and IEX
market access, supplemented by a network of 132 kV regional interconnection points
such as Raxaul-Parwanipur, Kusaha-Kataiya and Lumbini—Sampatiya. This technical
foundation is currently expanding through the construction of the 400 kV New
Butwal-Gorakhpur line and planned corridors like Inaruwa—Purnea (400 kV), Lamki-
Bareily (400 kV) which are essential for managing the growing export volumes and
ensuring long-term grid stability.

NEPAL
Dhalkebar
Dodhara Butwal Dhalkebar Inaruwa
[ ] o
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. " "
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1 ] n n
] ] n
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Bareli Gorakhpur Muzaffarpugitamadi Purnea
INDIA

Figure 3: Nepal-India 400 kV Cross-Border Transmission Lines
Table 1 — Nepal-India Cross-Border Transmission Infrastructure

Interconnection zll(c‘i;;age (cl\;:"::)c'ty Status Primary Function
Dhalkebar— 400 1,000 Operational Bulk export/import, IEX
Muzaffarpur market access
New Butwal— 400 1,600+ Under Additional bulk corridor,
Gorakhpur Construction |BBIN trade
Raxaul-Parwanipur |132 100 Operational Regional border supply
Kusaha—Kataiya 132 200 Operational Regional border supply
Lumbini-Sampatiya 132 100 Operational Regional border supply
Inaruwa—Purnea 400 1,000 Planned Eastern corridor, Arun
export
Lamki—Bareilly 400 1,000 Planned Mid-western export
corridor
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Building upon this bilateral success, a historic milestone was reached in June 2024
when Nepal initiated its first trilateral export of 40 MW (Increased to 60 MW from
2026) to Bangladesh. By successfully wheeling power through the Indian grid, this
transaction provided a critical proof-of-concept for the broader BBIN integration vision
and the technical feasibility of third-country wheeling. It establishes the operational
and regulatory framework necessary to scale up toward Bangladesh's ambitious long-
term commitment of importing 5,000 MW, effectively transitioning Nepal from a
bilateral partner into a central player within the emerging regional energy pool.

While the potential for Nepal to shift from a trade deficit to a trade surplus with India
through cross-border electricity trade is immense, we must not overlook the shadow
side of this exchange. Relying solely on a single energy market in India may not be
sufficient for smooth power trade, given certain regulatory obligations and market
constraints. The growing volume of transactions through the Indian Energy Exchange
(IEX) is undoubtedly a positive sign, but its full potential is still limited by price volatility
and the cumbersome requirement of Designated Authority (DA) approval process under
India's Cross-Border Trade in Electricity (CBTE) guidelines. This process introduces
significant commercial uncertainty and heightens the risk profile for foreign investors
in Nepal. A prime example of this systemic bottleneck occurred when projects faced
delays because a contractor's nationality fell outside the list of pre-approved countries,
a geopolitical dimension that can severely limit bulk trade volumes if not addressed
through higher-level diplomatic and regulatory alignment.

NEPAL CROSS-BORDER TRADE BARRIERS

SEASONAL <>\ TRANSMISSION %, CBET
izl ;1“ 4 | CONSTRAINTS e CLIMATERISK

SPECIFIC BARRIER SPECIFIC BARRIER SPECIFIC BARRIER SPECIFIC BARRIER

ROR-Dominant Single 400 kV Project-Specific GLOFs, Erratic
\ Portfolio D-M Line Limits O Approvals ;25,~ Monsoon
\ Creates Dry- Exports to Delay Market Affecting
ici ~700 MW & Hydrology & |

Season Deficit |
Project Safety

Figure 4: Challenges for Smooth Cross-Border Electricity Trade

Beyond regulatory friction, the financial sustainability of this trade model faces a
serious challenge due to price volatility in the merchant market. Currently, the Nepal
Electricity Authority (NEA) enters into long-term Power Purchase Agreements (PPAs)
with Independent Power Producers (IPPs) at fixed tariffs. However, when selling
this energy on the IEX, prices are determined by real-time market dynamics. This
often leads to a "parity cost" mismatch, particularly during the daytime when Nepali
hydropower must compete with India's increasingly cheap and abundant variable
renewable energy (VRE), such as solar. Navigating this gap between fixed domestic
procurement costs and volatile international market prices remains a critical hurdle
for Nepal as it seeks to stabilize its energy-linked revenue.
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To maximize the benefits of cross-border energy exchange, Nepal must pivot from
viewing existing operational challenges as barriers to recognizing them as strategic
opportunities. A critical analysis of the Indian power grid reveals a significant trend:
the Northern Region's energy import requirements have increasingly exceeded its
Total Transfer Capability (TTC), resulting in persistent inter-regional transmission
congestion. This bottleneck in the Indian grid presents a unique opening for Nepal to
position itself as a vital localized power source for energy-hungry states like Uttar
Pradesh and Bihar.

Gandaki Basin /
Middle Power Corridor

Karnali/Mahakali Basin
Western Power Corridor

PAL Koshi Basin /
Eastern Power Corridor

’ LD]—\I?LKEBAR il
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Figure 6: Cross-Border Grid Interconnections in South Aisa

The backbone of this strategy lies in the synchronized expansion of cross-border
infrastructure. With the Dhalkebar—Muzaffarpur line already operational and the
Dhalkebar—Sitamadi link nearing commissioning, the technical foundation is set.
Furthermore, the progression of the Butwal-Gorakhpur, Inaruwa—-Purnea, and
Dodhara—Bareli corridors through construction and early development represents a
critical shift toward bulk power trade. These joint-venture projects are not merely
cables; they are essential tools for enhancing the Available Transfer Capability (ATC)
of the northern Indian network, allowing Nepal to bypass broader regional congestion
by injecting power directly where it is most needed.

In a modern regional grid context, the geographical origin of a power plant is as
strategically significant as its total generation capacity. To fully utilize the ATC of
upcoming links, Nepal must ensure the parallel completion of hydropower projects
specifically designed to feed into these high-voltage corridors. Our hydropower
resources are strategically distributed across three major river systems—the Koshi,
Gandaki, and Karnali. Each basin carries distinct connectivity implications:
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By optimizing our generation portfolio based on these locational advantages, Nepal
can transform from a seasonal exporter into an indispensable cornerstone of South
Asian grid stability.

"In cross-border trade, a 500 MW plant near an operational 400 kV interconnection
is worth more than a 1,000 MW plant stranded behind a congested 132 kV corridor.
Locational planning must precede investment decisions."

In our pursuit of regional markets, we must not overlook the sobering reality that
Nepal still re-imports approximately 80% of its total export volume during the dry
season just to meet the national load. This reliance on imports is highly precarious
due to several logistical and economic factors, most notably the limited Available
Transfer Capability (ATC) of India's northern corridors and the price fluctuations
driven by global fossil fuel scarcity. Perhaps the most alarming concern for our energy
security is the occasional inability to secure power even when we are willing to pay
the prevailing market price. This physical scarcity highlights a major vulnerability in
our path toward energy independence, underscoring the urgent need for a strategic
shift from being a seasonal importer to achieving a self-sustaining installed capacity
that remains robust even during the driest months.

The fundamental structural weakness in Nepal's current energy strategy lies in our
overwhelming dependence on Run-of-River (RoR) hydropower projects. Because RoR
plants generate power in direct proportion to river flow, our generation portfolio
follows a rigid seasonal cycle: a massive surplus during the monsoon months from
June to October, followed by a drastic drop from November to May. This creates
a severe mismatch with the regional requirements of India and Bangladesh, both
of which demand dispatchable and reliable year-round power. To transition from
a "price taker" to a strategic regional partner, Nepal must move beyond the RoR-
dominant model and prioritize storage and pumped-storage projects that can bridge
this seasonal gap and provide the grid stability our neighbors require.

"Nepal's energy trade will only be truly beneficial when we can generate surplus
power even during the dry winter season — overcoming peak load through GW-scale
seasonal storage and Pumped Storage Plants developed within this decade."

To secure our energy future, Nepal must point its project selection paradigm from the
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legacy of pure Run-of-River (RoR) plants toward more flexible Peaking Run-of-River
(PRoR), seasonal storage, and ultimately, large-scale Pumped Storage Plants (PSP).
This transition is not merely technical but a strategic response to global generation
trends and evolving domestic demand. For instance, the establishment of data centers
provides a unique opportunity; unlike traditional industrial loads, data centers operate
at a near-constant load factor of 85-95%. By strategically locating these facilities
to minimize transmission congestion, we can create a stable, year-round baseload
demand that simplifies grid management and optimizes our national energy mix.

The commercial advantage of PRoR over traditional RoR lies in its daily or weekly
pondage, which allows for dispatchable generation during peak demand hours. By
shifting 6-10 hours of generation to the morning and evening peak windows, we can
capitalize on the Day-Ahead Market (DAM) prices on the Indian Energy Exchange
(IEX), which are typically 30-60% higher than off-peak rates. This price arbitrage
significantly improves project economics and maximizes Nepal's export revenue,
turning a variable resource into a high-value commodity that is far more valuable than
the surplus energy generated by pure RoR plants during off-peak hours.

In the long term, Pumped Storage Projects (PSPs) represent the most viable solution
to Nepal's persistent dry-season deficit. As massive energy reservoirs, PSPs allow us
to pump water to higher elevations during surplus periods and release it as electricity
when demand spikes. While our topography favors cost-competitive, long-duration
seasonal storage through PSPs, we must also deploy Battery Energy Storage Systems
(BESS) for short-duration (2—4 hour) storage. This hybrid approach is essential to
managing solar diurnal cycles and aligning with global market trends, ensuring that
our energy mix is both resilient and responsive to real-time grid requirements.

Ultimately, achieving seamless regional integration requires recognizing India's central
role as a regional transit hub. The South Asian energy market is currently transitioning
from simple bilateral Power Purchase Agreements (PPAs) toward a dynamic, real-time
South Asian Regional Energy Market (SAREM). While Nepal is currently strengthening
its bilateral and trilateral trade relations, the evolution toward a fully integrated
regional grid requires not only political coordination and diplomatic cooperation but
also significant technical advancements. Upgrading our synchronization capabilities
and market-clearing mechanisms will be vital for facilitating the seamless energy
transactions that a mature SAREM demands.

Key Technology Enablers for South Asian Grid Integration

Al & Forecasting Wide-Area Monitoring Digital Metering &
Settlement
= Hydro generation | = PMU/Synchrophasor at | = ABT metering atall border
forecasting (8% | all 400 kV substations interconnection points
accuracy at 24h) = SCADA upgrade to latest | = Real-time energy
= Load prediction for| IEC standards accounting (RRAS-
scheduling optimization compatible)
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= Fault detection & asset | = Real-time situational | = Automated  settlement
health monitoring awareness (WAMS) with IEX/PXIL integration
= |EX bid optimization | = Oscillation detection |* Blockchain-based
using price forecasting | across border | cross-border certificate
= Demand response in interconnections tracking
industrial and data | = Joint NLDC-NEA system = RECs for green attribute
center loads operation visibility | verification and export
platform premium

Transforming Nepal's role in the South Asian energy landscape—moving from a provider
of seasonal, surplus-dependent electricity to a reliable, year-round "green battery"
for the regional grid is a transition that is now both technologically achievable and
economically compelling. The foundation for this shift is already being laid through
the deepening of bilateral infrastructure with India, the nascent trilateral framework
involving Bangladesh, and the vital regulatory evolution of India's Cross-Border
Electricity Trade (CBET) and General Network Access (GNA) frameworks.

Realizing this potential, however, demands urgent and simultaneous action on multiple
fronts. We must prioritize the acceleration of GW-scale Pumped Storage Project
(PSP) development to finally overcome our structural dry-season deficits. Parallel
to this, we must expedite the commissioning of new 400 kV transmission corridors
to remove persistent export bottlenecks while proactively securing GNA access for
every major hydropower plant. Domestically, it is equally critical to develop a robust
regulatory framework that appropriately values dispatchable peaking power, ensuring
our internal market reflects the true worth of grid stability.

The emergence of large-scale data center loads in Nepal presents a unique duality:
while they pose a challenge regarding grid quality requirements, they offer a
significant opportunity by providing a stable baseload offtake that improves overall
project economics. Similarly, India's massive rollout of Battery Energy Storage
Systems (BESS) should not be viewed as a competitive threat but as a complementary
development. While India's BESS handles diurnal solar firming, Nepal's PSPs can
provide the necessary seasonal storage, creating a perfectly balanced and resilient
regional energy system.

While the full institutionalization of a South Asian Regional Energy Market (SAREM)
remains a long-term vision for 2030 and beyond, every bilateral and trilateral
transaction executed today serves as a vital building block. These agreements develop
the operational experience, regulatory precedents, and political confidence required to
make an integrated regional grid inevitable. Ultimately, Nepal stands not as a peripheral
player in this energy drama, but as its indispensable green energy anchor.

"Nepal's rivers are not merely a national asset — they are a regional strategic resource.
The question is not whether Nepal can power South Asia's clean energy transition,
but whether we move fast enough within the window of opportunity that this decade
offers."
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q. fosrr wawr

TeTeRT fer]a &t fareie TR STeTfare]d &1, 3TeT STTASHT frshTereh HT=T faer g AT qearerruTehy
S UNETe g WE HTEAHEHd Sieheh! & | HUTel Lok Ue=ordT efehd hq-mey
HEATRT SATEHT FTST IAT HYE STATTGdD S 9 FeT ST JSTeRTuTehl e i faear
T gl AR B | I SAISHERT TS HaHrIRuETE B ST TH
YTk STTEIHT UIT TSR WTfafersh Sied arb geiit §MT eIk sut faxfir
STEHHT ST & | T8 o fagd fom SAEmgRT fagd Fraienr SR frshremen
Qe Tegid SR AT 8154; AT TRl e T gSiT aoii fHareenl Ssm gt Taeh!
AresTeh Teden! Heurent fawer &Hd & |

. e swfaux afcrer Arawfos fspvme! ema e Aeca

Targa T ST frmreret, o4 @ T ¥\« o STTATAUEITT Hroiel resTi—e ST
I FTShTE T 3T SR HTEHTHT Ui TfqeTae=aT set iad g T @itg fasht o sTrivent
el fague STewer Ml @ | el ATEITAT T, T, TRER T THTEshRT SHss
T HITHT TEh! QTR 8213 AT T TRt e fagud sfams:

(o) frarTireRTLaRT €A SETa ATIeUS: ThraAehl YehRTaR ifaes qur faxdt wfasmr
=T UfaeTd, s e ATy U T FTShTa-ehT TR H&ATcHsd ®90 a3
TR SfEws | T8t THeEhaTs qaTgaHIrar T STRINTETS JHTH Tagieh! 3TTHR faws |

(@) THART ARG Sreaaht SqTEAqT: TTEhETE T ThH S TATSTHeRT ATHT 3STSTH]
21 HIET FRTSIAET HTS S9N 0 SHaeTel iTHIshdiehl oil 31T UaTg g STiGH
TS |

(1) G FHEAT: TTeRuTTsHT fagld @iE fosht TrpblaTeTgaehl ATfdeh SHeil qHETT, fasht
LA, T2 Fhg AL g THid, T GeahT SfehT STt T TTiad FATIehT Rt

q ek fagd 1T AT dentian ated qur faegd fasm favmenr aeTiasTeRent FauT ST 518 |
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faator STfaml seeT T | DT FEET foAT STERT Aishdiel Hidhetehl et
TS T FHH gaT TET ATEAT T HETRF <ha=s |

(=) weEgar T faadm gbRan dauds fraeT ur wuer fafaer 20 feafwsr i
T T e STRITTeRT STTfehTith farefdier ATesmae Ue Mo STaeiTel ¥aT YaTeaTs
GUIE TR ST 3Uh g1 JELt STRSTeRT fmtorT gt e giafeed &5 s
S e T S ST T G119 |

3. STATAUA UTeT ATCheT JPRBT TaSi (ol (TShTIeT JegHAT STAIRT HiH®T

SRR T Tadiosy SrSehr YIHFRIT Tiaedell T8 q 81 | diSel R wisa,
TeraroTosr T eTTHeRar STeTuTehT Foom e O STTRINTR e fTshTeenT UsTiE TehT STTATSHIEhT
ifarferes qerm ferefter 2remef ywrore w6 | SATATSHERT wiifaer wla, fagga @it faskt ampiar,
fareiier SEEATI T SER0T JaTaReT Sife Fem{d aradent J7 SHIVR0TRT HETSTHT HI
TohT SATATSHIST TTHHT TSI e Yot 33T SHIGHeTS U | HTe HFTehT Goil HTHT T
YTl AT S1=d: HEGeTHT ST T HUshTel ST FrehreenT T 3usieeT feaem aua
TeTeT STes | aT SATANTeRT fHenT a0 € gga; =TS, qaigamanT { a9aeg
TR FTaTeReT fRTeT T qEstehdishl fHeRT e Hew@yul & |
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HTAFTHI At sifvera sgaeara gunet (ERC Document Management System) AT®a
HAATZH 9= f37 ey (G (@ faaaa smar)

8. QURGT T qUT el TR

B faeme fogpq orerdt Sraehl IEeh! drdsiaen fehra-eh! qaeieia o e
graefi T1EfeTeRT, R00¢ TR el TEhRT Tau=mT o7 T AT TS fE=:

(%) “Yrauee T 1 e iU quEiaT TRt TiushT Tequl HETSTIA AT qUshT
fafdeTe W= ge g7 oI, QUIET (Shiere) HTEsIeh T 9 RS Ushueah Wi
HIT T ST TINT GHTEHT ST et g7 99 |

(@) wifer ARy g ggfa: faga smersEreRr difaw T faxfer wofa momr o fafer
(STeAfered/ & /arg TTEd STRITSHT ey ek T W9 g4 §aT) @ &&= dal
TeTehT TATTA STJHTRT HTIGUE QTTSRUhT B | AT STETRATe Hod chehdiiiee Hidh ek
e T faarenTirenit ustfesht grerare fufs shifem & |

() TER IR ATt Fw: Ao I T AEHET hig HETTaee S&d shige Ueg T
ITEWEIeT g THoRTEMT PPFIST T 3TES | Teh TR T HfE faaaehrT TSI T ferawor
Teh TR RREg U T IRING A9 T g8 TRmeRe e gEAT SRS €I
(BT TITHT T STIH &1 |

(ET) THE WL T AT AETer: T a7 HeTdeh HE-HThd g1 o, faga aftg fasht
HEPIATehT AR T TATAUSERT afehl STARIET TIShTA-ehl TR U Ufdher Tafershr

ATETT SRR TATSTU AT Fst arsfelTe T Sfateshl @1 A TrarvemT T8 TR

AT TR STTEITATS T T ST U & |

ToreIa qeTEA (g e s wTRE, 203

2N\ 9



forera Frawm st

(T) STATAAT T G U ThH ATTohTeh FATSIHT TARTHT AT SHTTeeh / ATiieh faramor U T
YeRTST FTHT AR THUTHERT TFe-eHT TR SaeT T3] U |

y. forsamer

T TN FHRGHTEAATS AqSITgE!, A=A T SaTheel a3 SvTaied STHeh
UWh! 200 Jd HRIGT AT ANHI & | INOTHHET IMEHT T4 (Delivery Based
Governance)tmﬁwmﬁmwmwwm
faeary, FTiterisl ST vare, it el emar o T dar yareen! f=fad
ST STEAT TEdaT gE Hgheharl & | AN & e frepmr wo ufy ardsifaes
HIAETE FodTierd TehTIehT & feedet o HT=IdTaTe 3TenT T Hae | frammsh e &y Afasmyet
TIUTA T HATITERT g 3 ardiash =k g |

JY GoHAT TN <8R! STaAT T4 Has: Ycdoh HaTohT AT JTfeshaq G0 di{shUehl
AR FSms, faeTqd Wmel (i-%Efae) 2@, Yois Maedas Fihe Twr, daT

S[Chehl IS YT, TohUSHh UH HgHeheh! hITSIT GA: AFT T “T79 3t fagr=a

T 3fted ot stafr T weie faerurnt Sutfas aresie T |
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JTeTeRT foRId ST Sfaer 2eu o Y © | fahT Haq 2:5¢ AT 9IS & A UfedT U2 Bt
STAfIgq STRASHIETRE Yoo fhatiaresl far[q 3cumaT U dehieti U TUTHET T 3Hiewen
TRETAT fes]eft faawor et T | craufeehr WwUe o IEHE TuTeish! faeq SeaTeT &HaT 4R
TTTETeAT HiftAa forEr X et Ruo T SARISHIEE %200 HIEIE SIeieh! 3cTET HHHH! B |
fratomefi T fmfomT ST AT STRISHTEERT &UdT 20§ ATETRY=T S&l & |° J9ar ufq
IcqTeARTE TRTuTeiT T fRTvmT ST AT STRISHIEEAT <o Hiauray=aT Set feedr Teah!
@ Tt @sreRT FqeamT AT faeyq ScaTeshT ST 23 W g0 IAWRET FET ST MiEeheT @ |F
THRNUT HUTCAhT SCATGTHAR &THT ToT=aT I&T ThTHT T &isieh! TUHT fagqas fois-s | TaaTesh
T TehTet Ul g3 @elvaT aet THT TTiEehenT @ | FEE FoTt ST JUTTTHT 2% Telv=aT Jetehl
TTHT Sehenl @ 99 TR 2o a¥ YT T 03w T 31t <8 @d T g |¥ FoIT &rsfehl
Seal TaerTEshre I arsen TemmehT @it fa]q f1ame STRINT U, Rowy T faq frame ST
TermTaett, Q0% STTTHRMT R00% IIRG W Td HIF SIS TeTIhHIEE I THushT o= | a7
TN T FURTATAT eI TTenT T, Teehd T Tl 7T {ehT Ui &1 | HardwaT 8t T
ST T HITHT TIHT g foR]q &= SR RaTe HerIes Ui agar SHudT & 9 S-eeeanl
AT TFEE T SHTATSHT [HHTUTRT ATHT Hea ol g | At SwemT faed &1 TmHT agar sHeat
B 9 JGAT B FUSRATATE® Ui SITSTHT & |

HRATAT (s ufgens ¥ SawmeT

Stakeholder theory, as proposed by Richard Freeman (98T8)

T 2<% AT =T fEmror Tega kT ThRETAT THehTeeh! FagT-auT “sh TEITehT 3L HTieqT
TS O AT IHETE ST g Sieh a7 §g” ATs SRIRRATAT (HehTa THTesT MU & | FERT
TRETSHT sTereTd e (FUHSTE) &f € Roo¢ AT BUHIETAT HehT STATSHIHT HA o c@eh!

q TGk A §§ 531k TSRTIT T TarRie 7T ol ThTHATHT S S 8TeT Td= Holl ScaTashaseh] HET, TuTe
(39T T T IR IR §I5-S AT Tafel THRTNATHT THIET TR 8T FeireT qwarf-era fasermr

ST ST Ui TIHTH S | (AT R¢42o30esR) -- HHIGEH

R https://biznessnews.com/reset-nepal/ posts/ 467?fbclid=lwY2xjawRMYsRIeHRuA2FIbQl
xMQBzcnRjBmFwcF9pZBAyMjlwMzkxNzg4MjAwODkyAAEeEUGj5zcNID36i8Jgc4ki_
jRAjON97IkpNOuzEC87MIvigmuXTXo73fTmC9k_aem_oACds20g7wrw73iwl1zVSNA

2 https://www.ippan.org.np/wp-content/uploads/2026/01 /investment-in-hydropower.pdf

¥ https://gorkhapatraonline.com/news/137238
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TROTHETE TTad g SAfh a7 ST § WX fohe ™ THeh! & | BRRATAT e &l Sich aT T8
T, S F STRISHTETE qTad §7aH, aT STRISHTET FT6T Tes, T e TRUTTHATS SehRIcHsh aT
FHRIcHS TIHT THTE I He &THT T |

TR feTreRT ATdTer fargq fm STRITTET Siife e, fsft & T staifer arq faemr T
formar anbeiE®s 9t B |* a9y T Grhit fehTEeEAT Sell, STdld quT ey T, ATt
AR e, TsiT &5t ATVhT TEAT Tad-=T FoIT ScqTEeha®eh! HET, JUTe (3T T sfeh o faxftar
HEATEE U STRINTT FURNATAT THRIIEE &1 | JTHY ITHIHT T ARG THTST, Sl qeiT e
TaRIq ITHIRRT, ITHIHT ATIHR THEes, TaRIT T STRATSHT TTad T THeH, TRmTeft fashm
o (Tlelt), safe faa fom (Euwd)) et et ardr STISHTEERT BEgT
HehTiehel, SeTdeHehTiMenal T Fafver FfomT et shraHY, TRmeiaTdT hroHT, STEe STgH-aH
T TR o SFFaT, STATEROTERT &ISTHT Sh1ANd ShFaT T HEEERIT SHTIIAHT Sh1aid He THIH STrRITehT
AT TRRATAT T G, |

THTIHRRT THRATATRT TRAT ToHT SR AASHIES STAheT g1 TR STeIIeEe! SWTUaT & |
Gfee g3 SATIISHT HATHT Ted e1idd T TG §ad, STaHed Yo Uiaurd STHhardl HHsI
ToIReAT HROT G TNEhT & |* o STTATSHT THTVIRT THATERT T AR SgHT JeadaT TishraTe
TeRTIETeRT TeTR eyl WIS | JHeRRT Tafi=T fehmrel alishraTeiiTehT Tearers ge
TerfeeRaT faueRT TS |

i T BEEAT A (old oA

UTCTh! IGAT a7 AT el fash STRISHMT IRENIAr qoT SHdewTiTaers. gireed
TGhT & | HUTCToh! TITETeRT 91T ', GEATRI &h T UF (Roob), FIMEH (TSI qoIT
HoaTeH) U (Rooc) TUT ATATERT HTEUT FamTaell (R030) TRIGEHT HIgTesel ATTEhaTS
ST TUhHTRT TR STHehRT U3 T TIHRMET 88Tl g1 TR gifeed Tifeual & |
JATY IFC Performance Standards (2023) T Asian Development Bank Safeguard Policy
Statement (R00%) o ITIYUT TUFHRATATRT HeFdTATs SIS FaUsHT & |

T faenme qiISHIEERT Therden! AT SURRATARAT THEHRT Hoai - ATEWF S |
URFETeh SRUTH Toaehl WTee i TG STHATE 8213 { TehIIcHeh UTOTT FEEE T4 T | HuTer
AT favaiiehT UfRSHIEE TR RATATETh ToaRalTs AT faehre wiHifaent stiy=T s1gment
T TR MU | TRESHIET graf-ad faare aume ™ e aenT a9 aiafd Te T
afehee, ST TTfad safes, Saufatfer afersr gfafafer T werer gemee gamesT g |

AT, YITESRRT HTET STSEITI JUTTefiel TRINTER RumH SHET ufee T GHTe T J8dnT T8 |
U NATATHTeRT TTer-e THITER TN g sTUehTel i aeier T o Tavde - | T8
RIS HRATIhT AT ThRIcHeh JTaeRel oS T 7ed s | faeiw i Stafarq

4 ttps://www.urjakhabar.com/news/ 2408507194 #:~:text=%EQ
% https://www.urjakhabar.com/en/news/0502810950
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TTETERT T IRATUERT JETER IHESHEE 3o dTd, Ml faeh sata T 3== Sieadrel
ettt | T ufErsHresar fafv=r @, ware T gfesior wuer fafaer aarares der
T | T8 AT URAISHIEEeh! STieel Taevel STk T dTed g ThRATATeTs EaT Ted
Te] FSTATI HATRI STEIIHAT TGS | TURRATRITR FoaR qaTaR IRarsHeh! fasm T
FTITaTITehT He¥=aT HETaquT TETHEd Ush &1 | ST UNATSHTEEHT TRIhRETATeRT =T T g Teee
Fifa fatar T fosreeet fafia=T Teemm Seher 19 TR | O, THIE T ANTA-THTSRRT EGHT GHESHT
HHO T T2 FoaRe] Hewd U SUTEd §-0 | Ardsiieh deae® U foxii e, ardmeruiy
TeT, AT HETE T Uit fasermT shfead g | aX UiETSHT Soa HehT Ush Hexaqul e &, S
TR BT &0 | GoaRare-dl THEITEEAT Goa AT e JHA TeUsHT a7 A Teh! IT5-s |
TJHeh! HEwd §aTga I oo IISHIGEAT J6aTs W i T 31 facdier qem wrfatass wemer
BT g e 1

Aol oA T AYDT Aed

ST TR SATATSHIGERT ATHT FoAT HaTe, TUhRaTl JOHeT, JTdl a0 aTvhar, Tl
FTATIH, STPTHHT TETHTAT, FTaET T T HrieEen! Hewayul HTeaH & |

FURRATAT FHF T SATRITSHIRT T ATEd THE G | STTATSHIRT Thetdl aT TG 3ATeER!
iR T 75 | TeRRTcHe STaTarer fwforeht TRt ErefsTieh Toumrer Hexa Ul JfHeT Bes, I
HaTg T GRITRTATT SATETRA §75 | Gresiien Toar faRisTRl GeTHTaeieh HoaHT Shisd §-5,
@WWWWWW@I Participatory Communication
Assessment (PCA) d¥T Participatory Communication Strategy Design (Tufte &
Mefalopulos, R00%) & HTESTHe ToaR T BUHRATAT Her-dieh! Hetdalls &l TRehT & |

STTATSIHTERT 3eT U1 T Hel FURRATAHT 3Fed FHHT T JaT8 §F AAERI S | Foa) AISHT
STTIRT HRUT G STRATSHIEE Hhel g1 Tohehl & | fava sfamehl STERIMSTIAR 23wo-co &l
ZITRAT O TaehTe STAISHIES WMTEeh T TTesTi-eh ToaReh! STMTEHT ST e BTiaet T 3Tahel
HTERT TIT |° AT STERAATRT FHIRUTGEHT T T-aHeh! HHSTR J¥h1S T ST FURRATCATT =T
HRTiTaT TE forw) e, aeeT Treeelt %ok SRUTT T ITetd ShTSehT ST TSTITdeh auele T g
T SIS TeSTTs FASIR g faUsh! RET | TReeiE 3 SURaTdTars der TS T S0
Fefa fator T A doar farrdent Jfea® AR Tfa aecaut are & | qed aHen
THTE T T 8 575 T ToY I Hihe | AT, ITdiash TTiTdTel S STtedehl STaqT
T3S T T gifead e | fthel HevTHTAeIeh TTshaTehT ATHT T TTHE T TG
HHT 9 g |

Teh T AL TodNehT 0T Hid Ush e Sl UIESHET 23 FUE Y AT AL Sei

9 https://www.urjakhabar.com/en/news/0502810950
g Tufte, T, & Mefalopulos, P. (2009). Participatory communication a practical guide. Washington,

% Tufte, T, & Mefalopulos, P. (2009). Participatory communication a practical guide. Washington,
D.C, U.S.A.: The International Bank for Reconstruction and Development / the World Bank.
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SITEH g7 SEUHRT & | I, ToaRdTs UrIiHehRar Fie IiErsHeE ¢ U a&1 SiieHdT g
ST WU T | HISHST 020 HALUTT Ui R Uiqerd digetl, T fagr T wiHifasiesar
oS SEATTT GhetdTeh! ST HehT & |1°

THRRT g FEme STRINTeT 5 ITISHICTS 8 ST T HHHT SHTSEhT SATHT SRR RATeTSTehT
re-ded e -eh YT JaTeaTs A aHISeRT ATHT TeatehaH! fefg STavdeh S |

ST STTHT TR HoeTeT ST =T SATATSHT HET=T g TR 2 Ffaaet aderss |11 3faa
HoaR ToAT UREfeldr e T T TshRaTaTeh! THYT AT T a9e go | fashm sTRirsHm@T
T 3= HewaqUl qet &, sret faf= safts T geesier geshm T anwae giafeed s | fema
STRITERT T AT TRE TR HUehRETeT HeRTERT qH-ae T e STedt g | farehmareht aAThiT
ool G5! HaTe UuTeiianTs siie fams, SToeT TyemeTs ST famrm, =T T famdr sk 7 o
fofer ke wwmft g1 Tam s (1%

TSR THT THRATAT TE-E TTTRRT TG TR AT TRl & 9 JuAS el
UREIT T GEAhT HoTATS GIMEhT STEMT AT & | THHROT Faq T SRTer Srehrarar
Herar T favare FTorehT |rer ATHAT Sl AT TQTST FehuT JHet fawiy T UrEfyidr T Satertae
gifeaadreT @it Aeweyul iHeRT Tod | TR e ARl T faeq weger feior, dar
Aeue o7 T art fofaes daesfier Wushier Tatea Hrasti-eh et foaT AT J9ehT forer
T T W T &enT TR T faedrr uft emer o 99 | JHeRReT ARl Aifara fotemr
HEITRTAT T T RTIATRT ATHT HTeSTeh Gl HaTg T SH-aITs UTeIfHeharT TRegue | AT | 81,
TSI HoaRelTs TTEshRT F9HT A7 TET3T HehdT TMTEshi! Hoaiel THIET H, Teld gerT
THRI=T T AR 575 *LRUTHT Ui ATE RTSS | THITHT ST T ETh [hLuTehT | ifdsht
TR HTAT-aIeh! SATHT TT TTesT-eh ToaT Sl & |

AUTAHT FTAAToleh oAb VAT

JuTereRT O T THehresdT Hrasiie Tear Hfifd T wrHifq 2 | fauiw m g9 euufs ae
HHTLTRT ATHT TR RATATEEETehT HaTaaTs et sirg fa wHifa exeritt ferremT sfams = fasft
S5ThT I IR TR S | AUTAHT TIhT STEISHIEEAT ToaR WUHITAAIN Sei@-1a STeaaes
Hifd B | Toa ASHT qAT WA TRINTehT ST 3T%h TURATC & | JLhRT W 9s siT &rsfent
AR STRSHTEEC Ui J6h! HaaiTs T AT €T faUshT &4 | O dieal! e gl aehRT
feprIE®el oa T ST T efteteRt & 11

qfes AHTTT ARt R02-R0%0 IATIRT ATHT HeaR WHITT R TRl R | et

90 PMIL. (2013). the High Cost Low Performance: The Essential Role of Communcations. Newtown
Square, PA 19073-3299 USA: : Project Management Institute

99 https://www.pwc.com.tr/en/publications/arastirmalar/pages/pwc-global-project-management-
report-small.pdf

9R https://www.pwc.com.tr/en/publications/arastirmalar/pages/pwc-global-project-management-
report-small.pdf
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HEAThT 327 QU T+ HoaRah! WHITdeh TANTaTs st fauent oIy | a8 wrifaaT straftes qur
eI ToIRATs e aee favaeHia T guaH =T UeW T aeddied Jgel favard fwior,
TRVTHTAT arg, favamforar gfg, urafefar, aner ambert faeme T Seoi@ & | TR STt 7t
FEAEATI SRS THIH FIAT YaTE, T8 TN, HT¥T REehivT THHIUERT AT Hre §od
e fator M STRISHICT TYETT SeThet, ST WeHTe, HIIRET 3TfE ToaTerT MTehl T |
T HETETIETheh] ha gl T SURATAT HodT T TIR Tehl S, STl TRERIAT T
IAETI Fhg T AURRATARIT T ST IHATEATS SIS faUehl & | TS TRERT STRITSHIGhT STHT
SAT=IRER &THT G WHITT ST 9iT SURRATARITehT THIIATS Hete fauent R |

UTCTeh! STARTEMT e AT UHATSHIEE (@Ts T ANTd Jfg, SHEATETE Tad WUehT &, STdeh! Jed
HROT TR TSHT Telgoh T SRk RaTeTe ekt AT Goert &t |1 ¥ eet afErsT forehremr fomfier g €
Tk &T9ar + T I 3T, at TUTTHT aTediash JHIdT H-ehl TIhRETTeh! TaTiHea qTaHT
Tohrer T T 3teweh! AW TS T & | S9TeTehl O TTISHIEET ST GoaienT HhRuT featts
T AN Jig SMGTHRT & | HTERAT TRATSTHT-EURRATAT FFI-H hHSI §aT 3ol Tefalle THTEr T3
TRT & | TRATSHT T ST Tshrareret= farler T ggent T I Siaw | T&dT 75 T
SRR 3TTE AT ST STHeRRT STEH-UGHehT ST 30T &3 |

TR TYERIETHT faaTees Jedd: ST G3TTeslT, JTaTervuiie TR, BTHTieieh ST, T Heapfaar
G, USHTRT 316X T IRASHER ST ASedr fawemT iad g | afe I qees awad
FraTe TRET A qiESHTer fom stiifer qur arisie amies ST o dee) o aiEsHTeEe
TRIATeR F0TTE Tt T 31Ul TodT 7T+ FHeaT ST Hewashl Tra¥T TRl E9UT fa deheht
& | IS featts §aT TIRMT STH=a J6®, 31 TRESfT FIHT HRUT TeIqrsar STae
Stfeet a7 | FTehRoT Taefq Feme STRnTer JRedr TmeiaTelTs STCHET Y THH qifehushl ATTaH T
T faggq fufor o m ATt geemeTs 35 Hed fog 3Tevesd |

T gt foraeer smeier ¥ Siastfoe Qe quTTet

fifenT ST JeST SIS, TRRATAT HehY FeI3T { HEANTA §HAT 3& IS AT
STk TGRS HEH SRR YA T | HoaR shael o1 FaTeeh! HTEd JT 85T 9=
HHTARATETE | 33T e, TRafetar, favam fmior T sniraerit fHomeenT SITER ot g5atwi,
FeaTiTaTere T WHifaeh Teamiet TTs fames fHRmeTs ST 3T 21e T+ Je SF1ss w=
TS THRIHT TR B | I8, T Hoa Wi, Tarfd ertishraetT wmst T aTaehit
T e JuTe! o 7 faggq fames fehmehT @it arestien el Hifd, Wi,
I T 3T AATTF S |

TS STEAT Teutashiad qohAT 3 T &rsenT Taehe T faredment @ThT fRmmehRT Tkl ofHert
T W e g §aF, SRSl THa%h 3@ gJUe | Ul ST TR, T8 3%
T (ATTiTereRR), STdTaReit, |rETisieh qUT AfEd UeTeE, SATEISHMT ST STicashl HTeHT,

9¥ https://www.onlinekhabar.com/2025/08/1734169/7-

ToreIa qeTEA (g e s wTRE, 203

2N\ 9



forera Frawm st

HRdT, STASHISTE YTod ATHTSToh SATHehT Torawor SRIqHT THETe® & | TGehT JHTEHT AT
Tarery it ey T STRITTer STraverk i, wHifa ar fdferent fmior MT STeeAT e & asmT
Hifa fmivefe FRf=ETETm=T 98 aH e aEsTi—e WHel, AT gars, ifd aor e
TETOTHT SEHTHTAT, FEHT SR L IRGIRIAT, SThaT TuT HRIRITAT ST HRIATs dareshdl a@sg
AT T | TET qERehdT WISl TR STaETHT HewTiTar 3T uf Hifgd T 3=t si=d,
T THRTIeRT Ty HeridT shSII, FeT Uge TTHI0T &= =7 a7 fefeed fevmsesr srawe,
TATIATATS T 1T ST & |

FUHRATATITRT HTeSTieh ToaReTs Aid, WHItd T faferent Ao fHamT =T S T
T ST 1 TR T ST &i5etTs Sl RaTaAriTTehl Hoa it fmtorens urarfiyenar feug
e g AETIF S | Tamior TR SRRl HEATTT Hoa JUTTel G3ETohvT, T qEHT JevTimT
foear, fefSieat T gar AT TuTTelt faehmE, TaTET RICHHATRT G¥hTa Hohat, TATET HaETa
JUTTeAT, Fett |Tear T amar stiigfg, fifashe wriaamr aterrare femeehr gevTimar ST
FIATS 3T ST | &k THATHT G FURRATCAT TohTh! HEWTHTATT THRIH T TTaehRiRY
T g 9 |
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T T STSHT Tobehl &8 S 7 I Hithes, T T HIA T feTall ¥ & | Ff Hemehl Erefehrefi
THTIHTIAT SATNGRHT U3T AT T 3Tcd= BT deaaT 0T 7T it &1 Sifevame | drdetiaes
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FHSTR AT ¥ gt FwT e fHotere® i faarg T srehmehl ST U6, TTEeH a1 3 |

oIt grdsTieh GURRERT &5MT S T IS HErTewRhT AT SHiavare Afdes 3mem ar
TarATT T AT B, TEINTA ST T TATaIehTdTeRT Tkl ST & | JuTetaT faRjq SielTs S ie,
UREIT T ITERT SR Tt aehenr faga fama =T T 9 veshiaeRr =1 stg-aTtas
TrehrreEehT AT SHfavaTe gavweT 3T eniifash Truf &1 | Semfd SHamhT SR ¥ HEImTT
FrfeearenT TafER! T fuTiaeh dar 8 | T8t fagame T 9Tl STRINTeRT Tuiaesels Sfio=iien A1esT
21, 31T TEHTGHT SYTAL0T Ted, FaEalohTd SIS |

ATl THTSTHT HTASTeh HETeEeh! JEAT hadl HIAT ATIHRETE TG §a | el
TS TR faT T at o SAfshenT ATl STTUR Hid Sferl & T HU SHIavETEHT
R &5 | fogga e serer fao frofaes s daeefia g | fagq & frafon, aar
TUREhT HTIEUE, 3caTa T TaaruT JUTTetieRl e AT STIRhT T ScTaehel [oioh! STEHYRERT AT
STEAT TasRreEeT TgERIehRETT { SgEIhR ATEITS TTH TS | TEAT STRITHT TETeh! et T
Tarvaraierar sTea-a Hewaqul g | Afq ARG, ST, ITNT T 1 FURRATAT T HETers
ToTey, URERft T STaThE AT 9 fvideE ges ®vET SR g | @t sTRfa SHfavare
FASIR & W Fqgiad HUTeE ai faarteq a1 g, @&t Tuir af frsmmet a1 e | oréer
SHTTYATE STRANTRT ATHT 5 TfAftes o7 |1, A7 T JeraT T TTashil ToaTeeh! ST
q =R o fafear steameh Aefiel USehTT T 18 Tour fawem faemariifer atfdet 14 Ju 3| - graes
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g, ORI T foRmrrd! dar gifved 1 o SERT 0 | T8t |rd TSIl Sl gy,
AT aTferce T STEeRTe foshehT Tede® a1 J88T Sifed HEYa | Tl agaTanaes
AT Tk Hemet fem Toiaes wieciete! stfa TR T faamareds af g7 ae | el I
HEATCT 5787 WOX WIS Pod, THTSTel 91 ol o787 &, R T Heqd T der aTarereT THaior
g3 ST G5 |

T SATTTIhRATC HEATHRT ATNT Todeh! Hewaals Saai-d aHISs | SHIavar SIS T FHT FEhd
AT BI5, AT TS AR T HEINTA STRTHHT STaiiied g5 | I8 ThamT TRl §odi
Tafdereq nfafafr & | sreriq T st favameenT urEafes T farm e & | asamianT T
ST TS T N7 UGT EST, avard T Fhefe g8 §Ides |

TREATERATE Thdth! FEHT FATEaTs §-h e | Tehl 3T STRNT dled HIA &Igd, T Ui qar
§J9E | FAR T a7 T hriel SN 9, REahIvT T e TUTTeliels aHd STSs | STe AT,
ST, JEWT STAT AT Hel TURRSTEATRT HATATS G T Tt g3, T STRNTer THISTET
el A1dT SIS |

FoRETS W FEAT FHIOT 7T HTEAHeRT ST 715 s, X HEITTq §-awHT oar favare fmfor
T HE USRAT & | ST B HEATel ST Hfife, fvfer @ nfafafieses awed s T aresft st
TSI T, T ATTIEhe! HETeh! HTHHRISIATS JHh STTEL TISS | 56 HETel SR RATATeEE T
TG 1T, AT HEATTT TOTIEEHTIY ST T TaTfHed T80T 7T | T STET o7 T ST 9 1T,
SIS T Ve e TRITEHT Tae &5 | T8eh! 31k fauiid T STdeh, Tl T T &gl
3UTTSY SUHT ATTHGhet THOTeRT e T Tmaf Tvh T | Teref TEATeh! Thet HoaTet-ehT AT TshT
T i goar Afa & |

ToTIThT TGWHT ThTET T & &1 W ETHT Hou TR & Hxbl, a¥ o STHT T8 THIaeh il Toa
T HerH S T ? ek Tl TouehT HHIHT Hifeetd U+ e U9 I & | “Bey & o 9= e
HoIThT HHIHT T 378 TRedH, Hieh! (U 3T6al el b Wl TTHT HoaRehl TF0T 37ef T FeherdT
Hfed ETTS | TSaiehT HRT TURRATATRE dielel ST U4 daa, dfsiel AHIRd §Tdeae,
AfSTer STIHTHA SURT STTHaa, deehlel SUTErd AT fateehd UehT TR THHeae, SRR Jafed
T SHITed F=Teer, TR T gy gidae |

TR weemeRt futeres umr: wifafes T Stfeet g YUHTer TMTEshRT HoaRe! ATTwIhdTeTs 3%
TSHN TS | THTEHRT HoaRhdl cl &1, STeel FHUTehT HTEHTE 7 g TR fasrasg ueqd T
fchenT TeATTATS UTEde TS U | GHISHAHT TSI THUSRT JHHT ST SAThTd fargeme qoT
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AT T TR TNUEHT TR TehdTeEaTs HTaHTcHeh HTEIHETE Sde aT JHHTSIT T4 STTehemett
ToerTs UfFATETS TVTEhRT HoaR ATH-S | qEef, TUTehiT ToaT Seh! STTHT T ITECTS HAIS
1 AT FEThT 815 |
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TURRATATEEeRT HIRHT TS |
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TR HehNIcHeh gite TRAT T80T T oTesH] | T HoaRalTs 3% THIEHRT sH1SE | T6d Ja)
T v st gepirenes =136 THT0T g, STHel STTTeRT favaaiTares fiat §3e s |

HEATT HTEHT, F&Tar a7 ATRIR dianr A fft §a | J5eh! qat STuR AR fmfor g
Tavamaqut arsFe & | fRme SR ST SHigvaTe TEdr Indifae Tt 81, STeel SIS
AT, FTASST T THTERTIAT HE T |

T AT TPl T U o | THATS THI07 7T ATSTTa, L TTaehit §odT STINEH §75 | ST §oe
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Deployment of Smart Meters
for Enabling Efficient and
Transparent Open Access in
Transmission/Distribution Lines

&« Ranju Pandey’

Introduction to Open Access in Power Sector

Open access refers to the possibility to any party for selling or buying electricity,
with a cost-reflective fee (WB, 2013). This is subjected to transparence with defined
system security constraints. This leads to connect to the system grid, making use
of transmission and distribution systems, regardless of who owns and operates the
power grid i.e. without discrimination, against payment of adequate fees for accessing
and using this infrastructure (LOKSHA, 2013).

Furthermore, open access to the power grid is an essential element for introducing
competition to electricity markets and increasing their efficiency. Open access
facilitates expansion of competitive wholesale markets, participation of contestable
retail consumers in the competitive market (WB, 2013).

Open Access directives, 2082 of Nepal

The Electricity Regulatory Commission (ERC) has issued the Directive on Open
Access in Electricity Transmission and Distribution System, 2082 (2026) on January
15, 2026. This landmark regulation marks a great milestone in the energy sector of
the country This directive allowing private producers and large consumers to trade
electricity directly using the national grid of the country by paying the adequate fees
(ERC, 2025).

The directive introduced is one step for the beginning of the liberalization of Nepal's
power sector and initiation for the domestic energy market (ERC, 2025). This has
been aligned with regional energy trading standards so generator and load can easily
trade electricity in both domestic and regional market. Its core objectives include:

= Non-Discriminatory Access to the grid: Ensuring any eligible entity can use the
grid by paying a regulated fee, regardless of whether they are state-owned or
private (ERC, 2025).

= Encouraging Investment: Providing a clear "exit strategy" for hydropower

1 The authoress is assigned to the Nepal Electricity Authority in the capacity of
Director. -- Editors
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developers who previously had to wait years for a Power Purchase Agreement
(PPA) with the NEA (ERC, 2025). It will further help expanding energy market and
attraction in the investment on renewable energies (ERC, 2025)

= Promoting Competition: Permitting the large industrial consumers such as
cement and steel plants to procure electricity from private generators based on
cost efficiency or reliability considerations. (ERC, 2025).

= Cross-Border Trade: Establishing a legal framework for the private sector to
export surplus electricity to neighboring countries (India/Bangladesh) (ERC, 2025).
With the introduction of open access, generator with a capacity 5 MW or above
can connect to the grid at 33 kV and higher voltage levels, subjected to payment
applicable for wheeling charge to the transmission utility. Bulk Consumers i.e industrial
or commercial users with contract demand of 5 mw or more can buy power from the
generator through primary voltage of 33 kV or higher furthermore the directive give
the generator ability sell power more than 10 MW to cross border export the power
to paying the wheeling charge (ERC, 2025). Open Access allows various consumers
to procure power from various sources at different times of the day as mentioned
(Power). Traditional meters, which only record total consumption once a month,
cannot handle this complexity So the application and the installation of the Smart
Meters is essential for the smooth secure and operation and for maintaining the grid
discipline (Bimenyimana.S, 2018).
Smart Meters and its application

A smart meter is an advanced digital device that records electricity consumption in
real-time and communicates data back to the utility company. Unlike traditional analog
meters, which require manual reading, smart meters use a two-way communication
network (often using RF signals or cellular data) to provide a constant flow of
information between the consumer and the provider (Introduction to Smart Meters,
20206).

Smart meters provide high-resolution, time-stamped measurement of electricity
consumption and injection. Unlike conventional meters, they support interval data
recording, typically at 15-minute or shorter granularity.

Therefore, Smart meters is essential for open access because energy accounting
must be precise across multiple participants such as generators, bulk consumers,
traders, and distribution utilities. Without accurate temporal measurement, settlement
disputes and imbalances become unavoidable. This cannot be done by traditional
meters, which only record total consumption once a month.

Key Applications of Smart Meters

Smart meters are the backbone of a "Smart Grid." Their primary applications include:

= Remote Meter Reading: Eliminates the need for manual meter readers, reducing
operational costs and human error.

= Time-of-Use (ToU) Pricing: Utilities can charge different rates based on the time of
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day (e.g., cheaper at night, more expensive during peak hours) to encourage better
demand management. Since, electricity prices and grid availability fluctuate every
hour. Smart meters record consumption in 15-minute or hourly intervals, allowing
the utility to know exactly when a consumer used power and which supplier's
energy was on the grid at that moment.

= Deviation Settlement: In an OA market, if a factory buys 10 MW but only uses 8
MW, or overuses to 12 MW, they must pay a "Deviation Settlement Charge." Only
a smart meter can provide the real-time data needed to calculate these penalties
accurately.

= QOutage Management: Smart meters can instantly notify the utility when power
is lost, allowing faster maintenance without waiting for a customer to report the
fault.

= Prepaid Services: Much like a mobile phone, customers can "top up" their electricity
credit, which helps in budgeting and ensures the utility receives payment upfront.

= Load Limiting: Utilities can remotely limit the amount of power a household draws
during a grid emergency instead of resorting to a total blackout (load shedding).

= Bi-directional Metering: For "Captive" plants or consumers who also generate
power (like solar or hydro developers), smart meters track both export and import
of energy simultaneously.

Hence, Open Access allows consumers to procure power from various sources at
different times. To handle this complexity smart meters is essential (Grid, n.d.)

Overview of Smart Meters installation in Power Sector of Nepal

To modernize the existing metering infrastructure in system with the latest technology
in Nepal Electricity Authority, Smart Metering and Smart Grid Project under Metering
and Automation Department, has replaced Three Phase Electromechanical Whole
Current Meters with Smart Whole Current Meters. These meters are equipped
with e-sim, which is latest technology introduced by Nepal Telecom. All the meters
installed are in communication with Head End System (HES) and energy & electrical
instantaneous data, meter events and alarms received from the meter through Head
End System is exported to Meter Data Management System (MDMS) for data analysis
and reporting purpose. Energy distribution of Province, Voltage Level, Consumer
Category and Time of Use form NEA, AMI System. (NEA, 2025)

All installed smart meters are connected to the Head End System (HES). Energy
readings, instantaneous electrical data, meter events, and alarms collected from the
meters are transmitted to the HES and subsequently exported to the Meter Data
Management System (MDMS) for analysis and reporting. (NEA, 2025)

Smart Meters and its importance in open access of transmission networks
The deployment of smart meters is a foundational requirement for enabling efficient
and transparent open access in transmission systems, particularly in a developing
electricity market such as Nepal. Their importance can be understood from both
technical and market-operation perspectives. (ADB, 2026)
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The smart meters enable real-time or near real-time data communication. In an
open access regime, where multiple users utilize the same transmission network,
system operators require continuous visibility of load flows and injections. This
improves operational security and allows the Nepal Electricity Authority, acting as
the transmission system operator, to manage congestion, maintain grid stability, and
enforce scheduling discipline (Rajaguru., 2023).

Smart metering is critical for energy accounting and settlement systems. Open access
requires clear segregation of energy flows for billing purposes, including transmission
charges, wheeling charges, losses, and imbalance penalties. Smart meters integrate
with Meter Data Management Systems and facilitate automated settlement processes,
reducing manual intervention and associated errors. This is particularly important if
Nepal evolves toward a competitive electricity market structure. (ADB, 2026)

Moreover, smart meters support time-of-use and dynamic tariff mechanisms. In open
access, pricing signals are necessary to reflect network conditions and encourage
efficient consumption. Smart meters enable differentiated tariffs based on peak and
off-peak periods, which can reduce system stress and defer infrastructure investment
(Grid, n.d.).

Most importantly, they enhance transparency and trust among market participants.
Open access introduces multiple stakeholders with potentially conflicting commercial
interests. Smart meter data, when made accessible through secure platforms, provides
an auditable and verifiable basis for transactions, reducing disputes and improving
regulatory oversight. (ADB, 2026)

Ultimately, smart meters facilitate integration with advanced grid functionalities. For
example, they support demand response programs, distributed generation monitoring,
and future market mechanisms such as ancillary services. These capabilities align
with Nepal's long-term objectives of integrating hydropower variability and potential
cross-border electricity trade.

Basically, from a regulatory and compliance standpoint, smart meters enable
enforcement of grid codes and open access regulations. Deviations from scheduled
generation or consumption can be detected accurately, allowing the application of
deviation settlement mechanisms.

No doubts Smart meters act as an enabling infrastructure for non-discriminatory
network access, accurate loss allocation and congestion management, transparent
commercial settlement and improvement of system reliability and operational control.
Conclusion

Smart meters are not merely an upgrade in metering technology; they are a prerequisite
for transitioning Nepal's transmission network from a vertically integrated utility
model to a more open, competitive, and transparent electricity market framework.
Nepal has ambition plan to generate 28500MW by 2035 for 13500 domestic use
and 15000 MW for the regional trade. And efficient and reliable electricity supply is
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a key factor of economic growth (editology, 2025). This is possible with increasing
private sector participation in hydropower generation and the prospect of regional
electricity trade with neighboring countries. The open access to grid and active
wholesale market help mobilize private investment in generation (WB, 2013). However,
the absence of robust metering infrastructure would become a structural bottleneck
for the open access of the grid and the competitive power market.

Since, Open Access is like a multi-lane highway where different companies drive their
"electricity trucks." The smart meter is the automated toll booth and GPS tracker—
it's the only way to know who is driving where, how much they owe, and if they are
breaking the speed limit. Without it, the highway remains closed to private traffic.
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Open Access
(Directives), 2082:
Transforming Nepal's
Electricity Market

# Rajib Dahal & Sanjeev Pokharel?

Introduction

Nepal's electricity sector has long been characterized by a vertically integrated, state-
dominated structure, with the Nepal Electricity Authority (NEA) exercising near-
complete control over generation, transmission, distribution, and power trade. While
this model played a foundational role in expanding electrification and hydropower
development in Nepal in its early years, it has increasingly become incompatible with
the evolving dynamics of Nepal's energy landscape—particularly the rapid growth
in private sector generation post enactment of Electricity Act, 2049 (1992) and the
emergence of cross-border electricity trade opportunities in Nepal's neighboring
countries — in India and in Bangladesh.

After the restoration of Democracy in Nepal in 1990, the first wave of liberalization in
electricity sector was the enactment of the Electricity Act, 2049 (1992) and related
Regulations which opened the door for independent power producers (IPPs) in
electricity generation market. The good results of such enactment were seen in the
entry of foreign investment in electricity generation market, and Nepalese private
companies also slowly joined in this process. Today, IPP can boast of the largest
contribution in generation segment, but the transmission and distribution has still
been the monopoly business of state-owned Nepal Electricity Authority (NEA).

In a direction of more liberalization and to create a fair and reliable electricity
sector, Nepal established the Electricity Regulatory Commission (ERC) under the
Electricity Regulatory Commission Act, 2074 (2017). Among other things, ERC has
recently introduced the “Directives on the Open Access in Electricity Transmission
and Distribution System, 2082” (herein after referred as “Open Access Directive”).
Open Access Directives is a landmark regulatory instrument that will fundamentally
reconfigure the legal and commercial framework of Nepal's electricity sector. The

1 Advocate Rajib Dahal specializes in Energy Law and Regulation in addition to the Commercial
and Corporate Laws and has 17+ years of experiences in legal sector. He can be contacted
at: rajibdahall@gmail.com . He is contributing to the Electricity Regulatory Commission in the
capacity of Legal Expert from the MCA. - Editors

2 Er. Sanjeev Pokharel serves as Vice President of Water and Energy Consultant Association
Nepal (WECAN) and CEO of Smart Consult Pvt Ltd. He is an energy specialist with more than
17 years of experience across South Asia, South East Asian market. He can be reached at:
sanjeev@smartconsult.com.np ---Editors
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main objective of this Directive is to operationalize the principle of non-discriminatory
access to transmission and distribution networks, enabling multiple buyers and sellers
to transact electricity across the grid. The role of ERC in this case will be to create
a fair and equitable level playing field for all the participants of the sector and to act
as an umpire in the case of disputes among the players.

The coverage of Open Access Directive

More than merely being a technical regulation, the Open Access Directive represents
a paradigm shift from a centralized single-buyer model® to a liberalized, market-
oriented electricity framework. It aims to enhance competition, improve efficiency,
attract investment, and integrate Nepal into regional electricity markets.

With the gradual policy shift in creation of competitive electricity sector by
government, the Open Access Directive finds it support in many different previous
policies and guidelines. With the continuous push for unbundling of electricity sector
and primarily with the goal of NEA's unbundling proposed in different documents and
bills, the Open Access Directive has come to promote competition, and ultimately,
enable private sector participation in Nepal's electricity sector.

The genesis of this Directive is Section 14 of the ERC Act which emphatically
mandates that ERC to ensure open access to transmission and distribution systems.
In Section 14(j) refers to the open access modalities in electricity system which is
to be understood as open access in transmission and distribution in the context that
electricity generation has been already liberalized after the introduction of Electricity
Act of 2049 (1992). The ERC has also diligently fulfilled its obligations by issuing the
Open Access Directive which has tried to establish a rule-based order by making
provisions, inter alia, on governing eligibility, access rights, charges, and institutional
arrangements. Most importantly, the Directive has made an attempt to liberalize the
electricity transmission and distribution system in Nepal in an orderly and structured
manner. This assumes a lot of significance considering the government's plan to
unbundle Nepal Electricity Authority (NEA) in the near future. The Electricity Bill of
2080 had even placed a timeline of 5 years for the unbundling of NEA“. Therefore,
the Open Access Directive has been brought in force at the right time to establish a

3 In Economic terms, a single buyer model is called “Monopsony” which will have enormous
ability to control the price. However, evidence shows that this “single-buyer” model has major
disadvantages such as increased incidences of corruption, weak payment discipline, and
imposition of large contingent liabilities on the government. (Source: Public Policy for the
Private Sector, Public Disclosure Note No. 225, December, 2000, Published by World Bank and
available at: www.worldbank.org/html/fpd/notes/, Accessed on 04/156/2026)

4 Section 18 (4) of the proposed Electricity Bill, 2080, Section 18(4) reads as: If at the time of
the enactment of this Act, any single organization is engaged in the production, transmission
and distribution of electricity, then, within five years from the enactment of this Act, such
organization shall be required to form separate organizations for the production, transmission
and distribution activities.

Authors' Note: In the absence of any replacement bill yet unveiled by the government, certain
references have been drawn from the proposed Electricity Bill, 2080.
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liberalized regime in the domain of electricity transmission, distribution and trading.

Core Objective and Philosophy

The primary objective of the Open Access Directive is to promote competition
in electricity markets, and to ensure the non-discriminatory access to the grid.
Additionally, it aims to facilitate efficient utilization of transmission infrastructure,
enable direct transactions between generators and consumers, and ultimately desires
to enhance transparency and regulatory certainty. At its core, the Directive adopts the
“common carrier” principle, under which the transmission and distribution networks
are treated as shared infrastructure accessible to all eligible participants on equal
terms. A common carrier is one engaged in common callings that have a duty to serve
as originally established in early English courts. This required private enterprises to
provide essential public services to the public, to do so without discrimination, and to
charge a reasonable rate®.

To understand, appreciate and decipher its objective and philosophy, we need to look
at certain provisions of the Open Access Directive which will assist in our further
analysis and discussion.

The preamble of the Directive itself is very clear in its goal: to provide non-
discriminatory access to the transmission and distribution networks, and to create
an environment for competitive development of generation, transmission, distribution
and trading of electricity. Section 3 and 4 provides right to non-discriminatory usage
of open access facility, and the eligibility of the participants in the open access
facilities. Under Section 4, the eligibility criteria have been set to have meaningful
open access request by generators and by different license holders. The directives
prescribe differentiated eligible criteria across applicant categories. For instance,
captive power producers (operating at minimum transmission voltage of 11kV) must
meet a minimum capacity threshold of 1 MW, whereas generation companies are
required to have at least 5MW of installed capacity.

Further, Section 5 of the Directive establishes minimum energy threshold for
availing open access: 1 MW for domestic consumption and 10MW for cross-border
transmission. A combined reading of Section 3,4 and 5 indicates that the framework
is designed to accommodate only technically and commercially viable open access
request, thereby safeguarding system reliability and ensuring access for genuine
users. Additionally, Sections 14-16 classify open access into short-term (up to 1 year),
medium-term (1-5 years) and long-term (beyond 5 years), providing a structured
approach to transmission access planning and allocation.

In a long run, the Open Access Directive shall act as a momentum creator for a

5 Repricing the grid: Should it be regulated as a common carrier? By Mark Kolesar in
Energy Regulation Quarterly of July 2025, Volume 13, Issue 2, 2025, Accessed from:
https://energyregulationquarterly.ca/articles/repricing-the-grid-should-it-be-regulated-as-a-
common-carrier#sthash.HVgkUCYm.dpbs , Accessed from: 04/15/2026
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competitive market in Nepal and the leadership of NEA, as a single buyer, in purchasing
electricity from independent power producers (IPPs) through long-term Power
Purchase Agreements (PPAs) and supplying it to end consumers would gradually
come to an end. As seen in the generation business, the introduction of open access
in transmission, distribution and trading is expected to bring positive outcomes to the
consumers and in the sector as a whole.

Compensation for the prior investments

It is also equally important to ensure that the investments already made in the
transmission and distribution systems are recouped over a fair amount of time
and do not count as 'sunk costs. In the same vein, new directives shall not bring
additional costs to burden the ultimate consumers. Therefore, while the Directive
dismantles the 'one-buyer-monopoly' model, it also imposes fair costs for the finders
of markets on their own. However, this is in fact, a compensation to be paid to the
investor (in this case to NEA) which has made massive investments so far on the
transmission and distribution systems. Therefore, the open Access Directive makes
provisions for certain charges and fees to be paid by Open Access users to the owner
of transmission and distribution systems. Some of such charges are: transmission
charges (under section 33), and distribution charges or wheeling charges (u/s. 34).
There are also mechanism to impose punitive charges when the open access users
cannot fulfill its commitments and when, by its actions, the full capacity of the system
are either unutilized or exceeded. The deviation settlement charges (u/s. 36) is one
of such punitive charges under the Direction. There are also mechanisms to call for
payments of cross-subsidy surcharge under Sec. 37 with a conspicuously present
provision that this surcharge is not applicable in case of captive power plants (CPPs).
Thus, CPPs have an additional advantage of using open access facility in addition to
price reduction in sale of electricity which they are expected to get benefitted due
to open and free competitive bargain model between the generator and the users of
the electricity.

Institutional Framework

The Open Access Directive has been drafted with the best of the intentions; however,
it has also brought to the fore the challenges in its implementation. It's not easy
to change the system without involvement of different regulating participants in
addition to its users. Therefore, it has made provisions for the active involvement of
Nodal agency to manage the end-to-end affairs of the Open Access system and for
the regulatory oversight, the Electricity Regulatory Commission plays the required
role.

Under Section 10 of the Directive, Ministry of Energy, Water Resources and Irrigation
(MoEWRI) shall appoint a GoN agency to act as a Nodal Agency for the purpose
of open access. Till the time such entity is named by MoEWRI, the Power System
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Operation Department (PSOD) within the Nepal Electricity Authority (NEA) will act
as a Nodal Agency to discharge its functions u/s. 11 of the Directive. Since NEA is a
generation, transmission as well as distribution licensees under the current regime,
designating PSOD as a Nodal Agency is a cause of concerns for IPPs. In this context,
MoEWRI needs to act urgently and designate an independent authority as a Nodal
agency in order to create a level playing field for all the players in the market. It is
important for the executive branch of GoN and ERC to act in tandem and in speed to
give completeness to the Nodal Agency so as to assuage the concerns of IPPs.

Irrespective of the entity which has been appointed as a Nodal Agency, the Nodal
agency is going to play a crucial role in management of open access. Some of the
important tasks assigned to the Nodal Agency under section 11 of the Directives are:
processing of open access applications, assessment of available transmission and
distribution capacity, approval of open access use, and maintaining of account details
for payment by open access users.

Additionally, and naturally, the ERC has a great role to play to make the open access
successful in Nepal as an independent regulatory body of the electricity sector. Under
Section 8, ERC will have a function to issue directives for cross-border electricity
trade, and under Section 9 of the Directive, the rate of electricity purchase also shall
be decided based on the Regulations (mainly under Reg. 11) under the Electricity
Regulatory Commission Regulation, 2075. Therefore, apart from ERC's role in
tariff determination, and regulatory oversight, it plays a very crucial role in dispute
resolution. This inherent right of ERC has also been recognized under Section 50 of
the Directive.

Way forward in Open Access and Conclusion

With a new paradigm in law making process, the Open Access Directive has set
a timeline for itself and for the Nodal Agency to enact other relevant subsidiary
guidelines (Sec. 51). This is a big task given to itself by the Commission, and has set a
new standard. The other associated directives (for example) to make the open access
full functional and operational are: Directives on Captive Power Plant, Directives on
Grievance Redressal, on Balancing and Settlement etc. Without these associated
directives, the open access directive is not going to take off, and therefore, their
enactment in timebound manner is even more important.

In conclusion, the Open Access Directive has added several bricks in the liberalization
of electricity system in Nepal, and with the bigger entry of IPPs, it is a step towards
unbundling of state utility,and in the long run, shall help the sector to make competitive,
open and transparent.
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Navigating LDC Graduation in
Nepal: Implications for Labour
Markets and Inclusive Social
Protection Policies

£ Ram Kumar Phuyal, PhD.
Abstract

Nepal is scheduled to graduate from the Least Developed Countries (LDC) category
in November 2026, marking a significant milestone in its development trajectory.
Graduation reflects progress in income, human assets, and reduced structural
vulnerability, yet it also introduces important economic and social adjustments. This
paper observes the implications of LDC graduation for Nepal's labour markets and
inclusive social protection systems. It argues that while graduation can enhance
international credibility, attract investment, and encourage structural transformation,
it may also generate short to medium-term disruptions in employment, particularly in
export-oriented and informal sectors. Drawing on Nepal's Labour Force Survey data,
policy documents such as the LDC Graduation Smooth Transition Strategy (STS)
2024, and global literature on structural transformation, the paper highlights three key
concerns: (i) vulnerability of employment in low-value export sectors, (ii) persistence
of high informality, and (iii) limitations of existing social protection coverage, and it
concludes that Nepal must adopt an integrated policy framework combining labour
market reforms, skills development, industrial upgrading, and expansion of inclusive
social protection systems to ensure a smooth and equitable transition.

Keywords: LDC graduation, Labour market, social protection, Informality, and
Structural transformation

1. Background and Context of the Study
1.1 Overview of Nepal's LDC Graduation

The graduation of Nepal from the LDC category represents both an achievement and
a challenge. Although it signals improved development indicators, it also entails the
withdrawal of international support measures, including preferential trade access and
concessional financing (UN, 2021; World Bank, 2023). These changes are expected to
influence economic structure, labour markets, and social protection systems.

The United Nations General Assembly (UNGA) established the Least Developed
Country (LDC) category in 1971 to provide specialized international support to the
most vulnerable and disadvantaged nations. The classification of countries as LDCs is
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based on three criteria: Gross National Income (GNI) per capita, Human Assets Index
(HAI), and Economic and Environmental Vulnerability Index (EVI). A country qualifies
for graduation once it meets at least two of these criteria across consecutive reviews
conducted by the Committee for Development Policy (CDP).

Nepal, which has been classified as an LDC since the category's creation, has made
significant socio-economic progress. It exceeded the thresholds for HAI and EVI in
four consecutive reviews (2015, 2018, 2021 and 2024), leading the CDP to recommend
Nepal's graduation from LDC status in 2026 as mention in this figure.

2026
2021 Scheduled for
graduation
2018 Recommended from LDC
Eligible for

for graduation status
2015 with five years
duati transition

1971 HAI and EVI gra uation period

surpassed
Nepal thepLDC deferred
listed as graduation
LDC threshold

While this transition brings challenges such as the potential loss of LDC-specific
benefits like preferential market access, technical assistance, and development
financing. It also presents opportunities to strengthen Nepal's economic resilience
and global competitiveness through well-designed policies and strategic initiatives.

Nepal's development path has been marked by an emphasis on poverty alleviation,
economic growth, and social justice. Since 2010, LDC graduation has been a national
priority. Despite continuous progress, Nepal has yet to meet the GNI per capita
threshold, exposing it to certain economic vulnerabilities. However, the

country has shown significant improvements in HAI and EVI, justifying its graduation
recommendation.

The triennial reviews have shown consistent improvements in Nepal's HAIl and EVI
scores, with GNI per capita still below the required threshold. The government
postponed graduation in 2018 due to the devastating 2015 earthquake, a low GNI per
capita as shown in Tablel.

Table No. 1- Nepal's Performance in the CDP Triennial Reviews

Criteria | Graduation Threshold | Nepal's Performance
TR (2015) TR (2018) | TR (2021) | TR (2024)

GNI > USD 1242 (2015) USD 659 | USD 745 | USD 1027 USDI300
> USD 1230 (2018)
> USD 1222 (2021)
> USD 1306

2024
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HAI 2 66 68.7 71.2 74.9 76.3

EVI <32 26.8 28.4 247 29.7

[Where, TR=Triennial Review, GNI= GNI per capita, HAlI= Human Assets Index, and
EVI=Economic and Environmental Vulnerable Index]

Nevertheless, the mostrecent 2024 review reaffirmed Nepal's readiness for graduation,
with GNI per capita approaching the revised threshold of S1,306. In response, the
United Nations General Assembly approved a five-year transition period (2021-2026)
to ensure a smooth and sustainable exit from LDC status. Nepal's graduation strategy,
therefore, must prioritize minimizing potential economic disruptions, capitalizing on
emerging opportunities, and promoting inclusive and sustainable development.

LDC graduation is a formal recognition by the United Nations that a country has made
sufficient progress across key development indicators to transition from the “Least
Developed Country” category to developing country status. However, graduation is
not merely a statistical milestone; it signifies a broader structural transformation
in Nepal's integration into the global economy. This transition entails the gradual
withdrawal of preferential trade arrangements, concessional financing, and certain
forms of development assistance, with important implications for labour markets and
social protection systems

1.2 LDC Graduation Smooth Transition Strategy (STS) 2024

The Government of Nepal, through the National Planning Commission, has formulated
the LDC Graduation Smooth Transition Strategy (STS) 2024 to effectively manage
the graduation process. The strategy underscores that Nepal's transition should
be “smooth, irreversible, and sustainable.” It is closely aligned with the country's
16th Five-Year Plan (2024-2029) and the Sustainable Development Goals (SDGs).
Importantly, the STS explicitly recognizes potential risks associated with graduation,
including export contraction, reduced concessional financing, and labour market
disruptions. Projections indicate that Nepal may face a decline in exports in key
sectors particularly garments, carpets, and low-value manufacturing due to the loss
of preferential market access.

Nepal's forthcoming graduation from Least Developed Country (LDC) status presents
both significant challenges and emerging opportunities. A central concern is the
potential loss of International Support Measures (ISMs), which currently provide
preferential trade access, concessional financing, and development assistance. The
withdrawal of these benefits could affect Nepal's ability to sustain economic growth,
particularly in light of its reliance on remittances, limited industrial diversification, and
existing structural vulnerabilities. These challenges highlight the need for a coherent
and forward-looking transition strategy.
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At the same time, graduation offers new avenues for economic advancement. It
creates opportunities to strengthen Nepal's global economic positioning, attract
foreign direct investment, and deepen trade partnerships. The transition is also
consistent with Nepal's constitutional commitments to democratic governance,
social justice, and sustainable development. The STS emphasizes inclusive economic
growth, effective implementation of federalism, and community empowerment.
Overall, the strategy is structured around six strategic pillars, encompassing six core
objectives, 39 strategic interventions, and 167 specific actions, as outlined in Table
2Top of FormBottom of Form

Table 2: LDC Graduation Smooth Transition Strategies' Pillars, and Actions

LDC No. of No. of No. of No. of
Graduation Strategic Pillar Objectives | Strategies | Working Actions
Criteria Strategies
1. Macro-economic
stability and fiscal | 1 1 5 19
sustainability
1. GNI 2. Trade and 1 1 15 56
investment
3. Economic 1 1 6 36
transformation
2. HAI 4. Building 1 1 4 26
productive
capacity
5. Climate change
and disaster risk 1 1 5 19
3. EVI management
6. Soc@ mclus.lon . . 4 1
and integration
Total 6 6 39 167

These six pillars aim to ensure that Nepal not only successfully graduates but also
continues to advance towards sustainable and resilient economic growth. Developing
a robust transition strategy is critical to counterbalance the loss of LDC-specific
benefits while maximizing long-term growth potential. This study will assess the
economic impact of Nepal's LDC graduation, identify emerging opportunities, and
provide evidence-based policy recommendations for a smooth and successful
transition. Thus, the STS provides a policy foundation, but implementation capacity
and coordination remain critical challenges.
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2. Conceptual Framework

This section develops a conceptual framework to analyze the transmission channels
through which LDC graduation affects labour markets and social protection systems.
It also proposed some potential mathematical and econometrical models for further
studies and underscores the importance of integrated policy responses to ensure a
smooth, inclusive, and sustainable transition.

At the core of the framework is LDC Graduation 2026, which isdriven by improvements
in income levels, human assets, and reduced structural vulnerability. While these
achievements reflect significant development progress, graduation also signals the
gradual withdrawal of international support measures that Nepal has long benefited
from. This transition sets in motion three major structural shifts.

First, the loss of trade preferences and incentives can reduce the competitiveness
of Nepal's export sectors, particularly in industries such as garments and handicrafts
that rely heavily on preferential market access. As these advantages diminish, firms
may face declining demand, leading to production contraction and potential job
losses.

Second, structural transformation and investment shifts are likely to occur as the
economy adjusts to a new competitive environment. Graduation may encourage
movement toward higher value-added sectors, but this transformation is neither
automatic nor smooth. It requires significant investments in productivity, technology,
and human capital. Without adequate preparedness, the transition could result in
sectoral imbalances and labour displacement.

Third, reduced external support, including concessional loans and development aid,
may constrain public investment and social spending. This creates fiscal pressures
that can limit the government's capacity to support vulnerable populations during the
transition period. These three drivers collectively shape the labour market impacts.
The framework highlights three key outcomes: job losses in export-oriented sectors,
expansion of informality, and wage pressures. As formal employment opportunities
shrink or become uncertain, workers may shift to informal and low-productivity
activities, exacerbating employment vulnerability. Wage stagnation or decline may
further reduce living standards, particularly for low-skilled workers. This is clearly
presented in the following conceptual framework.
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Navigating LDC Graduation in Nepal:
Implications for Labour Markets and Inclusive Social Protection Policies

LDC GRADUATION 2026

Income, Human Assets, Reduced Vulnerability

! : '

Loss of Trade Preferences Structural Transformation Reduced External Support
& Incentives & Investment Shift (Aid, Concessional Loans)
LABOUR MARKET IMPACTS SOCIAL PROTECTION SYSTEM
* Job Loss (Export Sectors) » Coverage Gaps
« Informality Expansion * Increased Demand

* Wage Pressure

!

SOCIO-ECONOMIC OUTCOMES

» Employment Vulnerability
e Inequality
* Poverty Risks

POLICY RESPONSE

* Labour Market Reforms

« Skills Development & TVET
 Industrial Upgrading & Diversfication
+ Formalization Policies

« Inclusive Social Protection Expansion

v

Smooth, Inclusive & Resilient Transition

Simultaneously, these changes place increasing strain on the social protection system
as mentioned in the above figure. The framework identifies two major challenges:
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coverage gaps and increased demand. As more individuals become economically
vulnerable, the need for social protection such as cash transfers, unemployment
support, and health services rises significantly. However, existing systems in Nepal are
often fragmented and limited in coverage, particularly for informal workers, making it
difficult to respond effectively to growing needs.

The interaction between labour market disruptions and social protection limitations
leads to broader socio-economic outcomes, including heightened employment
vulnerability, rising inequality, and increased poverty risks. These outcomes are
interconnected: job insecurity and informality reduce income stability, while
inadequate social protection fails to cushion shocks, thereby widening inequality and
deepening poverty.

In response to these challenges, the framework outlines a set of policy responses
aimed at ensuring a smooth and sustainable transition. Labour market reforms
are essential to enhance job creation, improve working conditions, and promote
formalization. Investments in skills development and Technical and Vocational
Education and Training (TVET) are critical to equip the workforce with competencies
aligned with emerging sectors and global market demands.

Furthermore, industrial upgrading and diversification can help reduce reliance on low-
value exports and foster more resilient economic growth. Policies that encourage
formalization can expand the tax base and improve access to social protection. At the
same time, expanding inclusive social protection systems is vital to protect vulnerable
groups, particularly informal workers, women, and marginalized communities.

The framework ultimately converges on the goal of achieving a smooth, inclusive,
and resilient transition. This underscores the importance of coordinated policy action
that simultaneously addresses economic restructuring, labour market challenges,
and social protection gaps. Rather than viewing LDC graduation as merely a loss
of international support, the framework presents it as an opportunity for Nepal to
strengthen its domestic capacities, promote inclusive growth, and build long-term
resilience.

3. Mathematical and Econometrical Models

The conceptual framework provides a comprehensive analytical lens for examining
Nepal's graduation from the Least Developed Country (LDC) category. It captures
the dynamic and interdependent relationship between structural transformation,
labour market adjustments, and social protection systems, while underscoring the
importance of proactive and inclusive policy interventions to ensure that the gains
from graduation are equitable and sustainable.
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3.1 Mathematical Equations

a. Loss of Trade Preferences

Nepal has long benefited from preferential trade schemes such as duty-free quota-
free access to major markets. Graduation is expected to increase tariff barriers,
thereby reducing export competitiveness.

This relationship can be expressed as: X = f (P*, Y*, 7); P* =P (1 + 1); 60X/t < O..ceeeeeree. (M

Where X denotes exports, P* represents export prices including tariffs, Y* is foreign
demand, and 7 is the tariff rate. An increase in tariffs raises export prices and reduces
demand.

Empirical evidence suggests that Nepal's export sectors particularly garments and
textiles are highly sensitive to such preference erosion (UNCTAD, 2022).
b. Structural Transformation and Investment Shifts

Graduation may induce structural changes in the economy by altering investment
patterns and sectoral composition. Nepal's economy remains dominated by low-
productivity agriculture, while manufacturing contributes a relatively small share to
employment and GDP.

Structural transformation can be modeled as: Y = Z(AiL); AY < Z(AAL) wveccemneevvvcceees (2)

Where Y is total output, A; denotes sectoral productivity, and L; represents labour
allocation. Growth depends on reallocating labour to higher-productivity sectors.
However, structural rigidities and skill mismatches may constrain this process.

c. Reduced External Support

Nepal relies significantly on Official Development Assistance (ODA) and concessional
financing to support public investment and social programs. Graduation may reduce
access to such resources.

The fiscal constraint can be expressed as: G =T + A + B; AG = AT + AB — AA....... (3)

Where G is government expenditure, T is tax revenue, A is foreign aid, and B is
borrowing. A decline in aid requires fiscal adjustment through increased taxation,
borrowing, or expenditure cuts.

d. Labour Market Implications

The combined effects of these drivers significantly influence labour market outcomes,
particularly employment levels, wage dynamics, and informality.

A basic labour demand function is given by: Ld = f (Y, w); OLA/0Y > O.ceeuveeeerverrrenreneceervnnnennns 4)

Where Ld is labour demand, Y is output, and w is wages. A decline in output due to
reduced exports or investment leads to lower labour demand.
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Given that over 80% of Nepal's workforce is engaged in informal employment (ILO,
2022), further shocks may exacerbate informality and employment vulnerability.

e. Social Protection Dynamics

As labour market risks increase, the demand for social protection rises. However,
Nepal's social protection system remains fragmented and limited in coverage.

This relationship can be expressed as: SPd = f(U, P, V); 6SPd/oU > O; 6SPd/oP >

Where SPd represents demand for social protection, U is unemployment, P is poverty,
and V is vulnerability. Rising unemployment and poverty increase the need for social
protection interventions.

3.2 Econometrical Models

To operationalize this framework for empirical analysis, a set of illustrative econometric
models can be employed. These models allow the key transmission channels of LDC
graduation to be systematically tested. The following specifications are proposed as
a foundation for future empirical research:

(i) Loss of Trade Preferences and Export Performance
In (EXP_t) = a0 + ol TP_t + 02 ER_t + 03 GDP_t + &_tu e (B)

Where: EXP_t = Total exports TP_t = Trade preference dummy (1 = access, O = loss
post-graduation) ER_t = Exchange rate GDP_t = Gross Domestic Product ¢_t = error
term

(ii) Structural Transformation and Sectoral Shift

STR_t = BO + B1 IND_t + B2 AGR_t + B3 INV_t + U_terrrre (7)

Where: STR_t = Structural transformation index (employment or value-added shift)
IND_t = Industrial sector share AGR_t = Agricultural sector share INV_t = Domestic
and foreign investment

(iii) Investment Shifts Post-Graduation
FDI_t = yO + y1 GRAD_t + y2 INST_t + y3 OPEN_T 4 HU_turccrrmrrrreersrsnsnrereenns (8)

Where: FDI_t = Foreign direct investment inflows GRAD_t = LDC graduation dummy
INST_t = Institutional quality index OPEN_t = Trade openness

(iv) Reduced External Support (Aid Dependency Effect)
ODA_t =30 + 61 GRAD_t + 82 GDPPC_t + 83 GOV_t 4 V_Tursrrrrenseceneeeennnnnns 9)

Where: ODA_t = Official Development Assistance GDPPC_t = GDP per capita GOV_t
= Governance effectiveness
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(v) Labour Market Implications (Employment Response)
EMP_t = 00 + 01 GDP_t + 62 FDI_t + 63 WAGE_t + 04 EDU_t + &_tuccerrrrercrrnn (10)

Where: EMP_t = Employment level or employment rate WAGE_t = Average wage level
EDUt = Human capital / education index

(vi) Social Protection and Vulnerability Reduction

SP_t = 20 + A1 GRAD_t + A2 POV_t + A3 FISC_t + N_tuumrersrns (1)

Where: SP_t = Social protection coverage/expenditure POVt = Poverty rate FISCt =
Fiscal capacity (revenue-to-GDP ratio)

These mathematical equations and econometric models, developed from the proposed
conceptual framework, demonstrate that Nepal's LDC graduation is not merely
a milestone but a complex structural transition involving closely interconnected
economic and social systems. The framework provides a basis for systematically
examining how this transition can be empirically measured and analyzed. By integrating
relevant data and analytical specifications, the models help illustrate how external
shocks are transmitted through trade, investment, and fiscal channels, ultimately
influencing labour market dynamics and social outcomes. In particular, they highlight
the cascading effects of policy and external changes across key development sectors.

4. Current Labour Market Conditions in Nepal

The labour market in Nepal is characterized by structural dualism, widespread
informality, and strong dependence on migration. These features reflect deep-rooted
structural constraints in the economy and are briefly discussed below based on
official data and information from Government sources.

4.1 Overview of Labour Force Participation (LFP)

This measures the proportion of the working-age population that is either employed
or actively seeking employment. Historically, Nepal was considered to have one of the
highest LFP rates in the region, particularly among women. The adoption of a revised
definition of employment in 2018 has resulted in a substantially lower reported LFP
of 38.5%, largely due to methodological differences'. While the declining trend of
the labor force participation rate owing to the differences in methodology is quite
expected, the comparison of recent data also confirms the same (Figure 2.6). Based
on the figures from NLFS (2017/18) and NLSS (2022/23), the overall LFPR using
the new methodology is also evident. Men's participation decreased from 53.8% to
46.0% between 2017-18 and 2022-2023, while women's participation decreased
from 26.3% to 21.9%. The gender gap is still wide at over 24 percentage points,
indicating ongoing obstacles to women's participation in the workforce, even though

1 The new (2018) methodology excludes the work for own use (eg in Agriculture) while older
(2008) methodology includes this in defining the employment. See NLFS (2018) for the changes
in the definition.
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overall participation fell somewhat from 38.5% to 371%.

Figure 41: Labor Force Participation Rate according to recent surveys (in %)

60.0
50.0 46.0
40.0 8.5 37.1
30.0
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10.0

0.0

2017/18 (NLFS) 2022/23 (NLSS)
M Labor Force Participation Rate - Male % M Labor Force Participation Rate - Female %

Labor Force Participation Rate - Total %

Source: NLFS, 2017/18 & NLSS (2022/23)

While there are declining labor force participation rates and differences across
the gender, variations are also persistent across the provinces. The data indicate
significant provincial variations in LFPR. Bagmati province reports the highest
participation rate at 471%, attributed to urban employment opportunities. In contrast,
Karnali and Sudurpashchim exhibit the lowest rates, with approximately 30% and 27%
respectively. Notably, female participation in these provinces is disproportionately
low, with rates of 16.4% in Karnali and 15.7% in Sudurpashchim as mentioned in Table
3.

Table 3: Labor Force Participation Rate by Provinces (in %)

Province Total LFPR Male LFPR Female LFPR
Total (Nepal) 38.5 53.8 26.3
Koshi 378 52.7 25.6
Madhesh 39.7 56.7 25.9
Bagmati 471 59.7 35.2
Gandaki 35.7 48.8 26.5
Lumbini 373 52.6 25.7
Karnali 275 42.8 16.4
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Sudurpashchim 273 45.6 15.7

Source: NLFS, 2018

The low labor force participation (LFP) in Nepal can be attributed to the predominantly
subsistence-oriented nature of most households, particularly those engaged in
agriculture. World Bank (2023) observes that part of LFP decline can be attributed
to delayed labor force entry as youth stay longer in school. Job creation in the non-
farm sector has been insufficient, and many available positions are largely unpaid.
Employment opportunities within agricultural wage labor remain limited.

Further, growth among small and medium-sized enterprises (SMEs) and micro, small,
and medium enterprises (MSMEs) in Nepal has not kept pace with the expanding
working-age population, limiting their capacity to absorb new labor entrants.
Estimates suggest that private sector as a whole employed approximately 4.94 million
people, with 4.56 million employed in micro and small enterprises, 333,077 in small
and medium enterprises, and only 41,449 in large industries (FNCCI & IFC, 2018-
19). The 2018 Economic Census conducted by the National Statistics Office (NSQO)
further shows that micro enterprises constitute roughly 95.4% of total enterprises,
employing about 58.8% of the workforce, highlighting the predominance of small-scale
establishments with limited job creation potential (NSO, 2019). Industrial employment
across registered industries was reported at around 400,000 people, with 381,681
regular wage/salary employees, indicating that even in the formal industrial sector,
employment generation remains modest (NSO, 2019). SMEs specifically employ about
1.7 million people and contribute around 22% of GDP, yet their scale and productivity
are insufficient to meet the annual influx of approximately 500,000 new labor market
entrants.

4.2 Employment Conditions and Challenges

Even though the high unemployment rate is still a problem, younger people in Nepal
face even greater difficulties finding fulfilling employment. Nearly two thirds of the
nation's unemployed are in the 15-34 age range alone, underscoring the challenge
of integrating new workers into the workforce and reaping the rewards of the
demographic dividend.
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Figure 4.2: Employment and Unemployment rate (in %)
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On the one hand, a lot of young people enter the workforce every year; on the other,
they still face a lack of job opportunities and increased competition. The significant
portion of young people who do not pursue education, training, or employment and
opt out of the labor market raises additional concerns on harnessing the younger
cohort for the economic gains.

Figure 4.3: Employment by Age Group (in %)
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The implications of high unemployment are twofold. First, the economy must create
additional jobs to absorb those who are actively seeking work, particularly the
large pool of young unemployed. Second, it is important to narrow the gaps across
provinces, age groups, and genders, as unemployment does not affect all groups
equally. Addressing these disparities will require targeted job creation efforts that
focus on regions and populations that are often left behind, along with interventions
that improve access to skills, opportunities, and decent work for those who need it
most.

4.3 Extent of Informality in the Labour Market

The high rate of informal employment is still a defining feature of Nepal's labor market.
They still account for the majority of jobs, even though the percentage of informal
work has been gradually declining. According to the most recent study, 84.62% of
workers in 2018 held informal jobs, compared to 96.2% in 2008. The majority of
people who work informally are independent contractors, unpaid family members,
and workers without formal contracts or social protection. Certain industries, such
as small-scale manufacturing, retail sales, construction, and agriculture, are still
very informal. The most prevalent forms of employment are subsistence farming,
daily wage labor, and unregistered businesses. Formal employment has increased
somewhat, primarily in public administration, education, and some manufacturing and
service positions. Still, less than two-fifths of all jobs are in the official sector. There
are many difficulties associated with informality, including unstable employment,
a lack of legal protection, and limited access to benefits like health insurance and
pensions. Additionally, underemployment and income inequality result from informal
jobs, which are typically low-paying and unregulated.

Figure 4.4: Informal Employment in Nepal (in %)
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Gender disparities are also pronounced. In 2008, 98.5% of women and 93.5% of men
worked in informal jobs. The percentage of informal occupations has gone down for
both categories by 2018, although it had gone down more for males, from 93.5% to
81.1% for women. Even if this has changed, women are still at a disadvantage since
they are more likely to engage in unpaid household work and low-paying service jobs.
This makes it harder for them to get social assistance and keeps the pay and job
security inequalities between men and women. While informality is persistent, the
sectoral distribution reveals variations too. Most workers in agriculture, construction,
and mining are informal, with construction at 97.5%, agriculture, forestry, and fishing
at 96.9%, and mining at 96.6%. Sectors tied to the government or requiring advanced
professional skills have lower informality, but the numbers remain significant: public
administration and defense (37.6%), education (73.5%), and health and social work
(62.6%). Utilities and infrastructure services are more formal, with 58.8% in electricity,
gas, and air conditioning, and 78.6% in water and waste management. The service
sector is mixed wholesale and retail commerce (77.6%), transportation and storage
(78.3%), and housing and food services (82.2%) are highly informal, while professional
services, banking, and insurance range around 62-64% informal.

Figure 4.5: Formal/Informal Employment by Major Sectors (in percent)
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About 85% of employmentin Nepal is informal, particularly concentrated in agriculture,
small enterprises, construction, and services. Informal workers typically lack job
security, social protection coverage, and stable income arrangements. Recent labour
market studies indicate that Nepal is gradually transitioning from an agriculture-
dominated economy toward the services sector; however, productivity remains low,
and informality continues to persist widely across sectors.

4.4 Effect on Employment after LDC Graduation

Nepal's graduation from the Least Developed Country (LDC) category in 2026
represents an important milestone, reflecting progress in income levels, human assets,
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and economic resilience. However, this transition also marks a structural turning
point with significant implications for employment and labour market dynamics. In
particular, LDC graduation is expected to gradually reduce access to international
support measures such as concessional financing, trade preferences, and targeted
development assistance. While these changes signal improved economic standing,
they may also expose domestic industries and labour markets to increased competitive
pressures, especially in a context where employment remains largely informal and low
in productivity.

The employment effects of LDC graduation will be particularly evident in export-
oriented sectors. Reduced preferential trade access is likely to affect industries
such as garments and textiles, carpets and handicrafts, and agro-processing exports.
These sectors are relatively labor-intensive and have historically contributed to
export-led employment generation. Any decline in external competitiveness may
therefore result in job losses, reduced hiring, or wage compression in these industries,
disproportionately affecting semi-skilled and low-skilled workers.

At the same time, LDC graduation may influence investment dynamics and structural
transformation. On one hand, improved international creditworthiness and perceived
economic stability could help attract foreign direct investment. However, the overall
employment outcome will depend on the sectoral composition of such investment. If
investment is directed toward labor-intensive manufacturing and productive services,
it could support job creation. Conversely, if it is concentrated in capital-intensive
sectors, the employment-generating impact may remain limited.

Another important concern is the potential risk of increased informality during the
adjustment period. If formal firms experience higher compliance costs or intensified
competitive pressures following graduation, they may respond by downsizing formal
employment or increasingly relying on subcontracting arrangements and informal
labour. This could further expand informality in the labour market, weakening job
security and reducing access to social protection for workers.

These sectoral and structural dynamics are unfolding within an already constrained
labour market. Nepal continues to face high youth unemployment, reflecting limited
capacity to generate sufficient quality jobs for new labour market entrants. A
persistent skills mismatch between education outcomes and labour demand further
reduces productivity and employability. The economy remains heavily reliant on
remittances, which, while essential for household income and poverty reduction, have
limited linkages to sustainable domestic job creation.

Industrial job creation may remain weak, restricting the expansion of stable and
productive employment opportunities. In addition, gender disparities in labour force
participation persist, with women disproportionately engaged in unpaid or informal
work, limiting inclusive growth outcomes.

Taken together, these structural weaknesses make Nepal's labour market highly
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sensitive to external shocks, including those associated with LDC graduation.
Without proactive policy measures such as strengthening skills development systems,
promoting labor-intensive industrialization, supporting export-oriented sectors,
encouraging investment in employment-generating activities, and expanding formal
social protection coverage, the potential benefits of LDC graduation may not fully
translate into inclusive, productive, and sustainable employment outcomes. If the
government does not implement appropriate policies to address these constraints
and bottlenecks to job creation, the labour market risks associated with the transition
may be further amplified.

5. Inclusive Social Protection Policies in Nepal

Nepal is widely recognized as a pioneer of social protection programs in South Asia,
with its origins tracing back to 1934 when pensions for the armed forces were first
introduced through the “Drabya Kosh.” This system gradually expanded in 1941 to
include broader military services and in 1942 to cover civil servants under formal
social schemes. A major shift toward inclusive welfare began in 1994 with the
introduction of an old-age allowance for citizens aged 75 years and above, followed
by the initiation of social security allowances for the elderly, persons with disabilities,
and widows in 1996. The system further broadened in 2008 with targeted allowances
for persons with disabilities and endangered ethnic groups, and in 2015 additional
support was extended to children under five and single women. The same year, the
Constitution of Nepal formally recognized social protection as a fundamental right
of all citizens, marking a constitutional milestone. This commitment was further
strengthened through the Social Security Act of 2018 and the Integrated National
Social Protection Framework (INSPF) of 2023, developed by National Planning
Commission which together aim to consolidate and systematize Nepal's evolving
social protection architecture.

5.1 Integrated National Social Protection Framework

The Government of Nepal has developed the Integrated National Social Protection
Framework (INSPF, 2023), under which a total of 87 social protection programs is
currently implemented across federal, provincial, and local levels, targeting diverse
sectors and population groups. These programs comprise 51 social assistance
schemes, 17 social insurance programs, 11 contributory social security initiatives, 7
labour market and employment programs, and 1 legal aid scheme, as presented in
Table 4.

Table 4: Social Protection Programs based on INSPF, 2023

S.N. | Broad Theme and Programs Number of Schemes
1 Social Protection Schemes Sl
2 Social Insurance Programs 17
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3 Contribution Based Social Security 1
4 Labour Market Intervention and Employment 7
5 Legal Support Aid 1
Total 87

Source: NPC: INSPF, 2023

This broad portfolio reflects the government's commitment to addressing poverty,
vulnerability, and inequality through a multi-dimensional approach. However, the
absence of detailed, disaggregated data on beneficiaries, coverage, and program
costs continues to constrain effective fiscal planning and monitoring.

Implementation responsibility is shared across all levels of government, but overlapping
mandates have resulted in program duplication particularly in education scholarships,
health, housing, and nutrition support. While local governments are emerging as
key actors in service delivery, the expansion of contributory schemes, especially for
informal workers, remains limited. Persistent challenges include weak coordination
among agencies, fragmented systems, inefficient targeting, and fiscal risks linked to
demographic shifts and growing expenditure pressures. To realize the vision of an
integrated, inclusive, and sustainable social protection system, Nepal must enhance
institutional coherence, strengthen monitoring and evaluation mechanisms, and
ensure equitable and efficient resource allocation for long-term resilience and social
justice.

Currently, total social protection expenditure in Nepal stands at approximately 4.9%
of GDP (around 15% of total government spending), with a significant concentration
on old-age allowances, which alone account for about 3.3% of GDP. In contrast,
allocations for children (around 0.22% of GDP), working-age support, and health
insurance remain relatively low.

At present, social protection coverage is estimated at 32-35% of the population.
However, the government has set an ambitious target of expanding coverage to
60% within the period of the Sixteenth Plan. Achieving this objective will require
substantial financial resources, alongside strategic planning to ensure the fiscal
sustainability and efficiency of social protection programs.

6.2 Linking Social Protection System with LDC Graduation Transition

Social protection refers to a comprehensive set of social and economic guarantees
provided by the state and other institutional actors to protect individuals and
households from poverty, inequality, and vulnerabilities arising from life-cycle risks,
economic shocks, and natural or human-induced disasters. In the context of Nepal's
impending graduation from the Least Developed Countries (LDC) category in 2026,
social protection assumes even greater significance as a stabilizing mechanism to
support labour market adjustments, reduce transitional vulnerabilities, and ensure
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that the benefits of structural transformation are equitably distributed. It is not only a
tool for poverty reduction but also a critical policy instrument for fostering inclusive,
resilient, and sustainable development during and after graduation.

From the perspective of LDC graduation, social protection systems play a dual role:
first, as a protective mechanism cushioning vulnerable groups particularly informal
workers, low-income households, women, youth, and migrant labourers from economic
and employment shocks; and second, as a promotive mechanism that enhances
human capital formation, labour productivity, and employability through investments
in health, education, and income security.

In recent years, Nepal's policy orientation has increasingly emphasized rights-based
and inclusive social protection, aligning national strategies with the Sustainable
Development Goals (SDGs), particularly those related to poverty eradication, decent
work, reduced inequalities, and social security coverage. The formalization of social
protection in Nepal began in the mid-20th century, particularly after the Second
World War, when the state initiated structured financial assistance for soldiers
injured during the conflict. This marked a turning point toward a more organized
welfare system. Subsequently, the establishment of the Fund for Financial Assistance
in 1934 laid an early institutional foundation for structured support mechanisms. In
1941, under Juddha Shumsher Rana, military pension provisions were expanded, and
in 1942, the Retirement Fund for civil servants was introduced. These initiatives
represented the earliest formal recognition of state responsibility in providing income
security to selected groups.

Over time, Nepal's social protection system has expanded significantly in both scope
and complexity, particularly through integration into national development planning.
From the First to the Seventh Five-Year Plans, the focus remained largely on addressing
basic needs, promoting targeted welfare for marginalized populations, and raising
social awareness. However, from the Eighth to Fifteenth Plans, the system evolved
toward a more institutionalized and rights-based approach, incorporating cash
transfer programs, education and nutrition support schemes, and targeted inclusion
measures for historically excluded groups such as Dalits, indigenous communities,
women, and persons with disabilities.

This gradual evolution reflects a broader policy shift from fragmented welfare
interventions toward a more structured social protection architecture. However,
in the context of LDC graduation, these gains must be critically assessed against
emerging challenges, particularly the sustainability of financing, the adequacy of
coverage in the informal labour market, and the effectiveness of integration with
employment policies. Without addressing these structural gaps, Nepal risks facing a
disconnect between economic transition and social inclusion, where labour market
vulnerabilities may intensify despite macroeconomic progress.

Therefore, strengthening inclusive social protection systems is not only a social
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imperative but also an economic necessity for ensuring a smooth, irreversible, and
sustainable LDC graduation process in Nepal.

5.3 Effects of LDC Graduation on Social Protection in Nepal

While graduation reflects progress in income growth, human capital, and
macroeconomic resilience, it also introduces structural adjustments with significant
implications for labour markets and inclusive social protection systems. Although
graduation may improve international credibility, attract foreign direct investment,
and enhance access to global markets, it also brings transitional vulnerabilities,
particularly in employment security and social protection adequacy.

A major concern is the loss of International Support Measures (ISMs), including
preferential trade access, development assistance, and policy flexibilities. This
is expected to reduce export competitiveness by around 4.3 percent, particularly
affecting labor-intensive sectors such as apparel, carpets, and textiles. Combined
with stricter rules of origin and rising global competition, these changes may weaken
industrial performance and reduce labour demand, especially in manufacturing and
export-oriented sectors.

a. Existing Social Protection Instruments

Nepal has developed a relatively broad but fragmented social protection system
comprising both contributory and non-contributory schemes. Key instruments
include: Senior citizen allowances, Disability allowances, Child grants, social security
schemes for formal sector workers, Health insurance programs and Contributory
Social Security Fund (SSF) among others.These programs represent an important step
toward institutionalizing social protection and expanding coverage. However, they
remain uneven in scope and effectiveness, particularly in relation to labour market
transitions associated with structural economic change.

b. Key Limitations

Despite progress, several structural and operational limitations persist: Low coverage
of informal workers, Fragmentation of programs across multiple institutions, Fiscal
constraints limiting adequacy of benefits, Weak targeting and exclusion errors, Limited
portability of benefits, especially for migrant workersThese constraints reduce the
effectiveness of social protection in responding to labour market shocks expected
during the LDC graduation transition.

c. Structural Challenges

A fundamental challenge is the dominance of informal employment in Nepal's labour
market. As a result, a large share of workers remains outside contributory social
insurance systems. This makes social protection heavily dependent on state-financed,
welfare-based schemes rather than insurance-based mechanisms. In the long run,
this structure creates fiscal pressure and limits the sustainability and responsiveness
of the system, particularly during economic transitions such as LDC graduation.
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5.4 Social Protection Impacts in the Context of LDC Graduation

LDC graduation is expected to reshape both labour market dynamics and social
protection demands.

(a) Increased demand for protection

Labour market adjustment and potential job displacement will increase demand for:
Unemployment support mechanisms, Income assistance and cash transfers and Skills
retraining and workforce reskilling programs. This indicates a shift from traditional
poverty-focused protection toward transition-oriented labour market support.

(b) Fiscal pressure

Graduation is likely to reduce access to concessional financing and LDC-specific
international funds. Combined with higher borrowing costs and reduced grant
availability, this will increase pressure on domestic fiscal resources, constraining the
expansion and adequacy of social protection coverage.

(c) Coverage gaps for informal workers

The largest vulnerability lies in the informal sector, where workers remain largely
excluded from contributory systems. During structural transitions, this group faces
heightened risks of income insecurity, unemployment, and lack of access to insurance-
based protection.

d. Distributional Concerns

The impacts of LDC graduation will be unevenly distributed across different labour
market groups: Low-skilled workers are more vulnerable to job losses due to reduced
competitiveness in labour-intensive industries. Women in informal employment face
higher risks due to their concentration in low-paid, insecure, and unprotected jobs,
and Migrant workers may face reintegration challenges upon return, particularly in
accessing stable employment and social protection services. Without targeted policy
interventions, these disparities may widen inequality and deepen labour market
segmentation during the transition period.

6. Conclusion and Policy Recommendations

Nepal's graduation from the Least Developed Country (LDC) category in 2026
represents a pivotal structural transition in its development trajectory. While it
reflects important achievements in income growth, human development, and
reduced structural vulnerability, this study shows that graduation is not merely a
statistical milestone but a complex transformation with far-reaching implications for
labour markets and inclusive social protection systems. The analysis highlights that
Nepal's labour market remains characterized by high informality, limited productive
employment, youth unemployment, and gender disparities, alongside a narrow
industrial base and heavy dependence on remittances.

In this context, the withdrawal of International Support Measures (ISMs) including
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preferential trade access and concessional financing may generate short- to medium-
term adjustment pressures, particularly in labor-intensive export sectors such as
garments, carpets, and agro-based industries. These pressures may translate into job
losses, wage stagnation, and potential expansion of informality, thereby intensifying
existing labour market vulnerabilities.

At the same time, the study finds that Nepal's social protection system, although
progressively expanding, remains fragmented, fiscally constrained, and weakly linked
to labour market dynamics. Existing instruments such as allowances, social security
schemes, health insurance, and the Social Security Fund provide an important
foundation, but their effectiveness is limited by low coverage of informal workers,
weak targeting, and limited portability especially for migrant labour. As a result, the
system is not yet fully equipped to respond to the transitional risks associated with
LDC graduation.

The interaction between labour market disruptions and social protection limitations
is central to understanding Nepal's transition challenge. Graduation is expected to
increase demand for unemployment protection, income support, and skills retraining,
while simultaneously constraining fiscal space due to reduced concessional financing
and higher borrowing costs. Without policy reform, these pressures risk widening
inequalities, particularly affecting low-skilled workers, women in informal employment,
and migrant workers facing reintegration challenges.

Nevertheless, the study also identifies significant opportunities associated with LDC
graduation. The transition may enhance Nepal's international credibility, improve
investment prospects, and support structural transformation in key sectors such as
energy, infrastructure, tourism, agriculture, and ICT. If effectively harnessed, these
opportunities can foster productive employment generation and strengthen fiscal
capacity, thereby reinforcing long-term development resilience. Furthermore, the
study develops a set of potential analytical and econometric models based on the
proposed conceptual framework, providing a foundation for future empirical research
in this area.

Overall, the findings underscore that the success of Nepal's LDC graduation will
depend not only on macroeconomic stability but also on the country's ability to
ensure a just and inclusive transition. This requires a policy shift from fragmented
welfare interventions toward an integrated framework that connects labour market
transformation, industrial upgrading, skills development, and adaptive social protection
systems. Without such integration, the gains from graduation may not translate into
inclusive and sustainable development outcomes.

Key Recommendations:
1. Strengthen employment-centered transition policies

Prioritize labour market reforms, industrial upgrading, and export diversification to
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ensure that structural transformation generates productive and decent employment.
Special attention should be given to labor-intensive and export-oriented sectors likely
to be affected by the withdrawal of preferential trade access after LDC graduation.

2. Ensure effective implementation of LDC Graduation Smooth Transition
Strategy (STS) 2024

Strengthen the implementation of Nepal's STS 2024 by improving coordination
among its six strategic pillars such as macroeconomic stability, trade and investment,
economic transformation, productive capacity, climate resilience, and social inclusion.
Particular emphasis should be placed on improving inter-pillar coherence, sequencing
of actions, and integrating employment and social protection as central cross-cutting
priorities. The strategy should move beyond a planning framework toward a fully
operational transition roadmap with clear accountability mechanisms and monitoring
systems.

3. Operationalize the Integrated National Social Protection Framework (INSPF)
2023

Fully implement the INSPF 2023 as the unified national framework for social
protection reform. This requires harmonizing fragmented programs, strengthening
institutional coordination, and developing a single integrated social registry. The
framework should be explicitly linked with labour market policies to ensure shock-
responsive and lifecycle-based social protection, particularly for informal workers,
women, and vulnerable groups affected by structural transition.

4. Expand inclusive and adaptive social protection systems

Broaden coverage to informal and vulnerable workers through a balanced combination
of contributoryand non-contributory mechanisms. Priority areasinclude unemployment
protection, income support, health insurance, and portability of benefits for migrant
workers to ensure continuity of protection during labour market transitions.

5. Develop a national unemployment and labour market adjustment framework

Introduce a structured unemployment support system along with active labour
market policies such as job placement services, public employment programs, and
targeted retraining initiatives. These measures are essential to manage potential job
displacement resulting from LDC graduation-induced structural changes.

6. Enhance skills development and TVET systems

Align Technical and Vocational Education and Training (TVET) with emerging labour
market demands in manufacturing, ICT, tourism, agriculture, and green economy
sectors. This will help address skills mismatches and improve employability, particularly
among youth and informal workers.
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7. Improve fiscal sustainability of social protection financing

Strengthen domestic revenue mobilization, improve efficiency in public expenditure,
and explore innovative financing mechanisms to sustain and expand social protection
coverage in the context of declining concessional resources after graduation.

8. Ensure gender-responsive and migration-sensitive social protection policies

Design targeted interventions to address the vulnerabilities of women in informal
employment and migrant workers, including reintegration support, equal access to
social protection benefits, and gender-responsive labour market programs to reduce
inequality during the transition period.
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Electricity Tariff Setting: Simple £
Mathematics as Well as -
Reasonable Judgment

& Sher Singh Bhat’

The process of determining electricity tariff is generally understood as a numeric
exercise only based on available financial data. However, the process of determining
electricity tariff is not only the mathematics of available financial data, but also a
reasonable judgment in real practice. Therefore, the entire exercise of electricity
tariff setting encompasses two aspects, i.e. the mathematics of financial data as well
as reasonable judgment using judicious wisdom.

1. Stage 1: Mathematics of Financial Statistics

While filing a tariff case, applicant distribution licensee is required to submit following
four types of information along with the application:

(a) Consumer Grouping

Tariff case application should propose classification of electricity consumers by
segregating them into various groups according to the sector of use of electricity
and/or the voltage level of the consumer connection.

(b) Energy Accounts

Tariff case application should submit the projected energy account for the year in
reference detailing quantum of electrical energy available from each type of source,
qguantum of electricity sale to each consumer group, system losses, annual system
peak demand and contribution of each consumer group in the system peak demand.

(c) Cost Accounts

Tariff case application should submit the projected cost account of the applicant
licensee for the year in reference detailing the costs segregated into expenses
related to creation of infrastructure, expenses related to operation and maintenance
of infrastructure (including staff and office management), and expenses related
to customer service. Based on this cost account, applicant must also mention the
projected annual required revenue (ARR).

1 The writer is senior expert of electrification, and former Deputy CEO of Nepal Electricity
Authority (M 9851038540) . -- Editors
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(d) Revenue Account

Tariff case application should submit the projected revenue account for the year along
with the mention of aggregate revenue to be collected along with its breakdown as
revenue to be collected from each group of consumers. The aggregate revenue and
revenue to be collected from each consumer group should be further segregated into
annual revenue amount in lieu of expenses related to creation of infrastructure and
in lieu of expenses those related to operation and maintenance (including staff and
office management) clubbed together with customer service. Thus, projected revenue
account submitted by tariff applicant licensee converges to annual revenue required
to be collected from each group of consumers but segregated in lieu of creation of
infrastructure, in lieu of operation and maintenance of infrastructure (including staff
and office management) and in lieu of customer services. Annual required revenue
pertaining to creation of infrastructure is then correlated with peak demand while
annual required revenue pertaining to operation and maintenance of infrastructure
(including staff and office management) and customer service clubbed together is
correlated with energy consumption of the group. It is now mathematically possible
to determine:

i. Demand charge Rs /kW applicable to individual consumer of each group by
prorating required revenue of group pertaining to creation of infrastructure with
contribution of the group in the annual system peak demand.

ii. Energy charge Rs/kWh applicable to individual consumer of each group by
prorating the required revenue from the group pertaining to operation and
maintenance of infrastructure (including staff and office management) and
customer service with energy consumption of the group.

Buthowever,simple mathematics of projectedaccounts mayresultinveryunreasonable
and unacceptable figures of demand charge and energy charge. For example, directly
correlating the costs related to creation of infrastructure with demand charge and
other remaining costs with energy charge might result in wide difference in demand
charge and energy charge. There might be situation where demand charge and energy
charge constitute 80% and 20% of total tariff respectively. In that case, if a household
consumer is on holidays tour for almost a month with no electricity consumption at
his/her house, even then he/she will be subjected to a monthly electricity bill of about
80% of bill of the normal month. Such demand and energy charge figures are very
unreasonable and need to be balanced using judicious judgment by the regulator. This
might require a reallocation of few liminal costs from creation of infrastructure to
costs related to operation and maintenance and consumer services with reasonable
judgment. So, the use of reasonable judgment applies from the point of reallocation
of liminal costs so that demand related costs (required revenue) and energy related
costs (required revenue) are not too apart. Mathematics of energy, costs and revenue
accounts is dominated by judicious wisdom of judgment from this point onwards in
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determining the tariff rates.

2. Reasonable Judgment using Judicious Wisdom

Once the demand related costs and energy related costs are reallocated using
reasonable judgment, annual required revenue segregated into demand related
revenue and energy related revenue is available. Now these aggregate demand
related revenue and energy related revenues are to be allocated in various groups of
consumers normally according to their projected contribution in peak demand and
projected energy consumption.

But again, the demand-related and energy-related revenue allocation to different
consumer groups based on mathematics of energy account, i.e. contribution in peak
demand and projected energy consumption by the group might result in figures
of demand and energy charges unreasonable for few of the consumer groups. For
example, a consumer group with very high contribution in peak demand but below
average energy consumption might be subjected to very high group demand charge
compared to group energy charge. In such cases, the demand related revenue and
energy related revenue required from that consumer group only may have to be
readjusted using judicious and reasonable judgment ensuring that the demand charge
and energy charge for the consumers of a particular group are not too apart.

With above exercises, we have figures of demand charge and energy charge available
for consumers of all groups. But these figures may not be socially justified in context
of affordability of different consumer classes. Similarly, these figures may not address
the demand side requirements of system i.e., encouraging or discouraging higher
levels of consumption as well as the time of the day or seasonal use of electricity.

2.1 Addressing Affordability for Social Justice

Residential or household consumer group includes lifeline consumers that do not
afford electricity at normal tariff rates. In case of electricity, affordability is reflected
through the level of consumption i.e. affordability levels up with increasing level of
consumption. Considering this reflection of affordability, consumers of residential
or household group are further divided into sub-groups with increasing levels of
consumption and tariff rates of sub-groups are set in increasing slabs. But however,
the affordable tariff rate fixed for low income or low consumption sub-group has
direct impact on the total revenue projected to be collected from the residential
group. The revenue so reduced is either to be compensated by the government
as subsidy or to be recovered from other sub-groups or groups as cross-subsidy.
Since affordability is the major factor of reasonable and judicial judgment in setting
tariff for low income or lower consuming consumers, it is worthwhile to understand
affordability in the context of electricity consumers.

“Electricity Affordability” refers to the extent the electricity bill hits the pocket of
consumer i.e. causes burden on household income. It is measured in the percentage

ToreIa qeTEA (g e s wTRE, 203

2N\ 9




forera Frawm st

of household income spent on electricity termed as “Energy Burden”. Generally, the
threshold value is set for energy burden and energy burden of individual consumers
is assessed by comparing the actual burden with threshold value. Since Nepalese
household consumers use a mix of energy sources, i.e. electricity, LPG, biogas, biomass
and direct solar heating, we will focus on electricity burden instead of energy burden.
There have been many studies over the years on general and country specific energy
burden as follows:

(@) Study conducted by Bordman in 1991 exposed 10% as the Energy Burden
Threshold for UK. This figure is twice the median energy expenditure of the 30%
lowest-income households in UK to maintain living temperature of 21 °C.

(b) Study conducted by Colton in 2011 exposed that the energy burden threshold
should be 6% considering that the housing costs of households should not
exceed 30% of their monthly income and energy costs should not exceed 20% of
housing costs.

(c) Under their study in 2018, Cook and Shah classified households based on energy
burden as follows:
i. “Energy Stressed Households” those having energy burden 4 —7%.
ii. “Energy Burdened Households” those having energy burden 7-10%.
iii. “ Energy Impoverished Households” those having energy above 10%.
(d) In 2020, Drehobl classified Energy Burden levels >6% as “high” and >10% as
“severe”.
(e) Winkler conducted a study on energy burdens for few countries and mentioned
his findings as follows:
i. Energy Burden level of Brazil 3.4%,
ii. Energy Burden level of South Africa 4.7% (3.7% in urban areas) and
iii. Energy Burden level of Bangladesh 8% (11% in urban areas).
(f) In 2015, DeCico mentioned indicated that doubling the energy bill for lower
income households and tripling energy for higher-income households in US was
unaffordable.

But all above mentions are for total energy expense of household not electricity
only. No such study on “Electricity Burden” or “Energy Burden” has been conducted
for Nepalese households. A detailed research on “Electricity Burden” and “Energy
Burden” of Nepalese households through collection of primary information is needful.
For now, let us explore to calculate “ Electricity Burden” of Nepalese households
based on aggregate secondary information.

(a) Considering that current per capita income of Nepal is USD 1450 ( ranging 1447
to 1456) and average household size as 4.37 ( pursuant to National Population
Census 2021), average monthly income of a Nepalese family is Rs 78520 @ 1 USD
as Rs 148.7 ( on April 720206).
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(b) Considering per capita annual electricity consumption as 450 kWh, average
electricity consumption of family is 1966.5 kWh per year or 168.4 kWh per month.
Accordingly monthly electricity bill for 168.4 kWh with current tariff rates is Rs
1506.

(c ) Based on (a) and (b) above, average monthly expense of a household on electricity
is Rs 15606 and electricity burden is 1.91 %.

Electricity affordability calculated above from figures of per capita income and
per capita electricity consumption is indicative not reflective in case of household
consumers as this includes consumption of other consumer groups including the
industrial. But however, if 1.91 % is set as electricity burden i.e. affordability then limit
of electricity bill for family with one earning member earning only minimum monthly
wage Rs 19000 is Rs 362.90 which is worth 47 kWh of monthly consumption at
current tariff rates. If the same consumer shifts to electric cooking with additional
100 units of consumption, monthly expense on energy will be Rs 1306.50 as electricity
bill for 147 kWh and “Energy Burden” will be 6.87%. This indicates that with monthly
electricity bill of Rs 1306.5 , lowest earning family can shift to electricity cooking
with energy burden of 6.87%. ERC, with appropriate study, can fix thresholds for
electricity burden and can set electricity tariff rate to demonstrate that energy
burden of households at applicable electricity tariff rates makes it affordable for
lowest earning households to switch to e-cooking.

2.2 Addressing System Requirements
System has three fundamental demand side requirements considering the tariff:

(@) Consumers, considering their energy bill, should lower the consumption during
peak demand hours and increase consumption during off-peak hours. This can be
addressed by Time of the Day (TOD) tariff structure.

(b) Consumers, considering their energy bill, should consume less electricity during
winter and dry season and consume high during monsoon season. This can be
addressed by introducing seasonal tariff structure.

(c) Consumers, considering their energy bill in progression of consumption, should
be encouraged to consume more. This can be addressed by decreasing tariff
rates after certain base level of consumption.

Regulator cannot expect a radical tariff proposal from applicant licensee as licensees
are history based. Regulator can use judicious wisdom and work out with experts on
radical changes on tariff structure including regrouping the consumers in minimum
number of groups.
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Adjudicating Electricity Disputes
in Nepal: Framework, Global
Lessons, and the Road Ahead

for ERC

& Santosh Parajuli’

Abstract

The Electricity Regulatory Commission (ERC) of Nepal, pursuant to Electricity
Regulatory Commission Act 2017 exercises quasi-judicial authority to resolve
disputes arising in the electricity sector — between licensees, and between licensees
and consumers. The enactment of the ERC Dispute Resolution Bylaws 2082 marks
a significant step toward systematizing this function. This article examines the legal
architecture of ERC's dispute resolution mechanism, draws on the experiences of
India, Sri Lanka, and the United Kingdom to identify leading practices, and argues that
Nepal's next frontier lies in establishing a dedicated consumer grievance redressal
forum, an independent Ombudsman, and strengthening enforcement mechanisms.
Closing these gaps will position ERC as a credible, consumer-centric regulator
befitting Nepal's growing electricity sector.

I. Introduction

Nepal's electricity sector is undergoing a transformative phase. With an installed
generation capacity exceeding 4,086 MW?, an expanding transmission infrastructure,
and a growing number of independent power producers, commercial and legal
relationships within the sector have grown correspondingly complex. Disputes
over power purchase agreements, tariff determinations, service area demarcation,
consumer billing, and compensation for supply failures have now started to become
a structural feature of the industry — not an exception.

Against this backdrop, the Electricity Regulatory Commission stands as the primary
quasi-judicial authority for resolving electricity disputes in Nepal. Established under
the Electricity Regulatory Commission Act 2074 (ERC Act), Section 18 confers upon
the Commission the authority to adjudicate disputes between electricity licenses and
claims by consumers or affected parties where a licensee's decision is unsatisfactory
or compensation is sought for losses.

The recent approval of the ERC Dispute Resolution Bylaws 2025, enacted pursuant to
Rule 42(1)(b) of the ERC Rules 2018 represents the most significant institutionalization
of this function to date. The Bylaws introduce structured procedures for filing,

1 The author is Advocate and Electricity Regulatory Expert. (M 9867151486) -- Editors
2 Nepal Government Strategy on Promotion of Electricity Consumption and Export, Ministry of
Energy Water Resource and Irrigation, 2026
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registration, counterstatements, rejoinders, bench hearings, decision timelines, error
correction, and appeal. This article argues that while the legislative foundation is
sound, Nepal's ERC must now focus on operationalizing missing institutional tiers and
strengthening enforcement to meet the demands of a maturing electricity market.

Il. Legal Architecture: The Three-Tier Escalation Ladder
A. Distinguishing Grievance, Complaint, and Dispute

A recurring source of confusion in regulatory practice and a genuine impediment
to effective consumer redress is the conflation of three legally distinct concepts:
grievance (g’-mﬁ), complaint (ﬁﬁ ), and dispute (f@@). The ERC framework, read

together with the ERC Electricity Consumer Protection Directives 2023, draws clear
distinctions.

Grievance is a written, formally structured expression of dissatisfaction pinpointing
a specific statutory failure by a licensee. It is the entry point of the escalation ladder
and is addressed directly to the licensee's office. A complaint may be oral or written,
directed at a specific act or omission, and is filed with the licensee or an intermediate
forum. A dispute, by contrast, is a formal quasi-judicial proceeding before the ERC
itself involving opposing parties, legal rights or obligations, and culminating in a
binding order or award.

This nomenclature has practical significance. The ERC Act's dispute resolution
authority under Section 18 is triggered only at the apex of the ladder. Pre-ERC
mechanisms, if they exist and function serve as filters, resolving the bulk of consumer
dissatisfaction before it reaches formal adjudication. The ERC Dispute Resolution
Bylaws 2025 codify this hierarchy and clarify that the ERC's jurisdiction at Tier 3 is
reserved for disputes that have survived the lower tiers without resolution.

B. Scope of ERC Jurisdiction

The ERC's adjudicatory jurisdiction covers two broad categories. Category 1
encompasses inter-licensee disputes in electricity matters such as conflicts over
transmission access, power purchase obligations, service area boundaries, and
license conditions. Category 2 covers claims by consumers or affected parties where
a licensee's decision is unsatisfactory, or where compensation is sought for loss
arising from a licensee's act or omission.

Notably, certain disputes fall outside ERC's jurisdiction. Financial disputes between
generators and their lending consortia such as loan default or financial closure
disagreements are not electricity disputes between licensees and must be resolved
through commercial courts or contractual arbitration. Similarly, abuse of dominant
position by a state-owned entity such as the Nepal Electricity Authority, while
commercially significant, may require specialized competition law analysis that goes
beyond ERC's current regulatory mandate. These boundary questions are important
for practitioners and regulators alike.
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C. The Procedure Under Dispute Resolution Bylaws 2082

The Bylaws 2082 establish a clear, sequential procedure for dispute resolution.
Before filing any complaint with ERC, the aggrieved party must first attempt mutual
settlement by giving at least 15 days' written notice to the other party. This mandatory
pre-filing step signals that adjudication is a last resort not an early resort.

Upon filing in Schedule 1 format, accompanied by notarized evidence and the requisite
service fee (waived entirely for domestic consumers), ERC registers the complaint
and assigns a case number. The defendant is notified within 5 working days and must
file a counterstatement within 15 days, using Schedule 7 format, accepting or denying
each claim. The complainant then has 15 days to file a rejoinder. Extensions of up to
10 days are permitted on valid grounds, but the timeline architecture is designed to
prevent indefinite delay.

The Bench (351a®) — the Commission's sitting for hearings conducts proceedings and
may issue interim orders where warranted. A final decision must be issued within 15
days of the conclusion of hearings, and any party dissatisfied with the outcome may
appeal to the High Court, Patan, within 35 days. The Bylaws also permit parties to
resolve their dispute through mutual agreement at any stage before the final decision,
a settlement that, once reduced to writing, is not appealable and carries finality.

Key timelines embedded in the Bylaws reflect an important commitment to expeditious
justice, a 90-day overall target under the ERC Act. This is a meaningful distinction
from ordinary civil litigation in Nepal, where cases can remain pending for years.
The ERC's quasi-judicial function is, by design, intended to be faster, more expert,
and less adversarial than court proceedings built under the core principle of Justice
Delayed is Justice Denied.

Ill. The Quasi-Judicial Imperative: Evidence, Analysis, and Natural Justice

The fact that ERC exercises quasi-judicial authority which is not merely administrative
discretion but has significant consequences for how disputes must be conducted.
Three principles must be taken into consideration in all proceedings.

First, evidence collection must be guided by relevance and sufficiency. The Bylaws
require that all submissions be supported by notarised documentary evidence. The
ERC Act further empowers the Commission to suo motu call for additional evidence if
what has been submitted is incomplete. The standard of proof in regulatory disputes
is the balance of probabilities, a standard well below criminal conviction but requiring
corroboration of key findings by independent sources wherever feasible.

Second, legal analysis must be rigorous and reasoned. Every order of the ERC must
be a 'speaking order' one that clearly articulates the facts found, the evidence relied
upon, the law applied, and the remedy granted. Bylaw 26 codifies this requirement.
Decisions that merely state conclusions without reasoning are vulnerable on appeal
to the High Court and, more importantly, undermine the credibility of the institution.
Precedents from prior ERC orders, High Court rulings, and where instructive
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comparable decisions from other jurisdictions, must inform the legal analysis.

Third, and foundationally, the rules of natural justice must be scrupulously observed.
The principle of audi alteram partem: the right of every party to be heard requires
that adequate notice be given of hearings, issues, and evidence relied upon. Decisions
on material not disclosed to the affected party are void. The principle of nemo judex
in causa sua, that no one shall be a judge in their own cause, requires recusal (act of
withdrawing) of any Bench member with a financial, personal, or institutional interest
in the outcome. Compliance with these principles is not bureaucratic formality; it is
the foundation of the ERC's legitimacy as an adjudicator.

IV. International Leading Practices: What Nepal Can Learn
A. India: Dedicated Consumer Forums and Specialized Appellate Tribunal

India's Electricity Act 2003 established a multi-tier dispute resolution architecture
that offers Nepal several instructive lessons. At the inter-state level, the Central
Electricity Regulatory Commission (CERC) adjudicates disputes, while State
Electricity Regulatory Commissions (SERCs) handle intra-state matters. Above these
commissions sits the Appellate Tribunal for Electricity (APTEL), a dedicated appellate
body staffed by judicial and technical members that hears challenges to commission
orders before any recourse to the Supreme Court.

For consumers, India's framework mandates the establishment of Consumer Grievance
Redressal Forums (CGRFs) within each distribution licensee, and independent
Electricity Ombudsmen at the state level. These bodies handle the vast majority of
consumer complaints, billing disputes, meter issues, wrongful disconnection before
they can escalate to the regulatory commission. The practical effect is a dramatic
reduction in the workload reaching the SERC, and a dramatically shorter average
resolution time for ordinary consumers.

The lesson for Nepal's ERC is direct: the establishment of an equivalent consumer
grievance forum as contemplated under Rule 18(c) of ERC Rules, 2018 must be
operationalized as a priority. The ERC cannot be the first port of call for every
aggrieved electricity consumer in the country.

B. Sri Lanka: Mediation-First, Panel-Based Resolution

The Public Utilities Commission of Sri Lanka (PUCSL), operating under the PUCSL
Act No. 35 of 2002 and the Sri Lanka Electricity Act No. 20 of 2009, employs a
structured mediation-first model. Upon receiving a dispute notice, the parties are
required to meet within 5 to 10 days in the presence of an evaluator. If amicable
settlement is reached, it is reduced to writing. If not, a Certificate of Non-Settlement
is issued, and the matter is referred to a three-member Panel of Mediators chaired by
a PUCSL official and comprising two retired public officers which decides the matter
within a defined timeline.

This model is notable for two reasons. First, it keeps the regulatory commission itself
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insulated from routine dispute adjudication, reserving its attention for systemic or
novel issues. Second, the composition of the panel combining regulatory expertise
with public sector experience provides credibility without requiring full judicial
apparatus. Nepal could adapt this model for its intermediate tier between licensee-
level grievance handling and formal ERC adjudication.

C. United Kingdom: The Independent Ombudsman Standard

The United Kingdom's model, operationalized through Ofgem's licensing framework
and the independent Energy Ombudsman, represents the global gold standard for
consumer-facing electricity dispute resolution. Consumers who cannot resolve
complaints with their energy supplier within eight weeks or who receive a 'deadlock
letter' may refer their case free of charge to the Energy Ombudsman. The Ombudsman
investigates both sides independently and issues a decision that is legally binding
on the energy supplier, including financial awards up to £10,000, requirements for
corrective action, and formal apologies.

The independence of the Energy Ombudsman, not part of government, not part
of industry, is its defining feature. Its decisions are enforceable without court
proceedings. This model has significantly reduced the number of energy disputes
reaching the courts and has established a clear accountability norm: licensees must
resolve complaints or face independent adjudication.

For Nepal, where the average consumer lacks the resources, knowledge, or time to
pursue remedies through formal regulatory proceedings, an independent Ombudsman
model even in a modified form calibrated to Nepal's institutional context would
represent a transformative step forward.

Table 1: Comparative Overview — Electricity Dispute Resolution

Feature :\:E;pg)l India Sri Lanka UK
Tiers 2 (ERC - |3 (CGRF— 3 (Licensee— |3 (Supplier—
court) ERC— APTEL) | Panel— Court) |Ombudsman— Court)
Consumer Not yet CGRF + Panel of Energy Ombudsman
Body established |Ombudsman | Mediators (independent)
Timeline 90 days Time-bound 5-10 days 8 weeks + Ombudsman
(ERC Act) |per SOP (mediation)
Cost to Service fee |Free (CGRF) |Free Free
Consumer (waived for
domestic)
Appeal Patan APTEL — Court Court
Forum High Court | Supreme
(35d) Court

V. Critical Gaps in ERCs Current Framework

Nepal's legislative framework for electricity dispute resolution s, by regional standards,
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reasonably well-structured. The ERC Act and the Bylaws 2082 together provide a
clear jurisdictional basis, a defined procedural flow, and time-bound decision-making.
The gap is not in the law but is in the institutional architecture that the law anticipates
but has not yet fully brought into being.

Four critical gaps stand out.

The absence of an intermediate consumer forum is the most significant structural
deficiency. The ERC currently operates as both regulator and adjudicator for consumer
complaints that escalate beyond the licensee level. In a country where NEA serves
millions of residential and commercial consumers, the volume of potential disputes
is enormous. Without a mandated, independently functioning Consumer Grievance
Redressal Forum at each licensee, and without an Appellate Authority sitting above
it, the ERC's adjudicatory bandwidth will be consumed by routine consumer matters
rather than complex inter-license or systemic disputes.

Enforcement of ERC orders presents a second structural challenge. The ERC Act
does not explicitly vest the Commission with contempt powers equivalent to those
of a court of record. While ERC orders are binding and appealable to the High Court,
a recalcitrant licensee that fails to comply with a compensation order effectively
compels the aggrieved party into further litigation at cost, delay, and uncertainty to
enforce what should be a final resolution. Strengthening the enforcement mechanism,
whether through explicit contempt-equivalent authority, licensing consequences for
non-compliance, or streamlined court enforcement procedures, is essential to giving
ERC orders real-world meaning.

The absence of an independent Ombudsman, free to consumers, with binding powers
over licenses, is the third gap, as highlighted by the comparative analysis above. The
ERC Rules 2018 and ERC Electricity Consumer Protection Directives 2080 signal an
awareness of this need. The priority must be operationalizing these frameworks with
adequate resources, qualified personnel, and clear procedural rules.

VI. Recommended Reforms for ERC Nepal

Drawing on the foregoing analysis, the following reforms are recommended for ERC
Nepal's consideration in the near to medium term.

= Operationalize the Consumer Grievance Redressal Forum: Issue binding
directives requiring each distribution licensee to establish and adequately
resource a functioning consumer grievance forum within a defined timeframe,
with mandatory reporting obligations to ERC on case volumes and resolution
rates.

= [Establish an Independent Appellate Authority: The Appellate Authority
contemplated under ERC's directive framework should be constituted as an
independent body with a fixed-term chairperson of judicial background and
technical members drawn from the energy sector. Its decisions on consumer
grievances should be binding on licenses and appealable only on questions of
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law.

= Strengthen Enforcement Mechanisms: ERC should explore, with the Ministry
of Law and the Attorney General's office, a legislative amendment or executive
regulation that provides for direct enforcement of ERC orders including the
imposition of license conditions or financial penalties for non-compliance without
requiring further court proceedings.

= Develop a Case Management System: ERC should invest in digital case
management infrastructure, including online complaint registration, case tracking,
and decision publication to improve transparency, reduce administrative delays,
and build a searchable precedent database.

= Publish and Disseminate Decisions: ERC should establish a practice of publishing
the summaries of significant decisions. This will build a body of regulatory
precedent, signal ERC's standards to licensees, and inform consumers of their
rights.

= Invest in Adjudicatory Capacity: Commission members and designated ERC
officers should receive structured training on evidence law, natural justice
principles, and the drafting of speaking orders. Exchange programmes with CERC,
PUCSL, and Ofgem would provide valuable benchmarking experience.

VII. Conclusion

The Electricity Regulatory Commission of Nepal has constructed a meaningful legal
foundation for dispute resolution in the electricity sector. The ERC Act, the Bylaws
2082, and the ERC Electricity Consumer Protection Directives together represent a
coherent framework that, on paper, assigns clear roles and timelines to each actor in
the dispute resolution chain.

The challenge ahead is implementation; converting legal architecture into lived
experience for electricity consumers and licensees alike. Nepal stands at a critical
juncture: a rapidly expanding electricity market, an ambitious renewable energy
pipeline, and a growing base of commercial and industrial consumers all point to an
increase in the complexity and volume of electricity disputes in the years ahead.

The three international models examined in this article viz. India's Consumer Grievance
Redressal Forums, Sri Lanka's Panel of Mediators, and the United Kingdom's
independent Energy Ombudsman share a common insight: effective dispute resolution
does not begin at the regulator's door. It begins at the licensee's counter, is tested
at an intermediate forum, and reaches the regulator only when it must. Nepal's ERC
must build out this pyramid with urgency and intent.

If done well, a robust multi-tier dispute resolution system will not merely resolve
individual complaints. It will send a clear signal to investors that Nepal's electricity
market is governed by the rule of law; to licensees that accountability is real and
enforceable; and to consumers that their rights, however modest their individual
claims, will be heard and vindicated. That is the ultimate purpose of regulatory justice,
and it is well within ERC Nepal's reach.
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From Geohazards to
Governance: Integrating
Engineering Geological Expertise
into Electricity Regulation
Frameworks in Nepal

# Rajan Tiwari'

Introduction

Reliable electricity supply is essential for economic growth, social development, and
national prosperity. For a mountainous country like Nepal, hydropower represents
the backbone of electricity generation due to the abundance of rivers and steep
topography. Nepal is often described as a country-rich in hydropower resources, with
thousands of megawatts of technically feasible hydropower potential. However, the
development of hydropower infrastructure in mountainous terrains is closely linked
to geological conditions. Hydropower dams, tunnels, reservoirs, and transmission
corridors interact directly with the Earth's surface and subsurface. Therefore,
geological conditions significantly influence the safety, cost, and sustainability of
electricity infrastructure.

The Himalaya is one of the youngest and most tectonically active mountain systems
in the world. The region is characterized by complex rock formations, active
faults, steep slopes, intense weathering, and frequent landslides. These conditions
create both opportunities and challenges for hydropower development. In such an
environment, geological investigations are essential for ensuring safe and reliable
electricity infrastructure. The integration of geological expertise within energy
planning and regulation therefore becomes increasingly important. Regulatory
institutions responsible for overseeing electricity generation and infrastructure must
consider geological factors while evaluating energy projects and long-term system
reliability. The presence of geological expertise within the regulatory framework can
significantly strengthen decision-making, risk management, and sustainability of the
electricity sector.

Geological Foundations of Hydropower Development

Hydropower infrastructure depends heavily on geological conditions. From dam
foundations to underground tunnels, the success of hydropower projects depends on
the stability and characteristics of the surrounding geological environment.

1 The author is assigned in the Electricity Regulatory Commission in the capacity of Geologist. (M
9867183146) -- Editors
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Dam Foundations

The safety of a hydropower dam depends largely on the strength and stability of its
foundation. The rock mass beneath the dam must be capable of supporting enormous
loads and resisting seepage from reservoir water. Weak or fractured rocks can cause
leakage, settlement, or structural instability if not properly investigated and treated.
Geological investigations for the dam foundations evaluate:

= Rock type and strength

= Fractures, faults, and joints

= Permeability and seepage conditions
= Seismic stability

Hydropower Tunnels

Many hydropower projects in mountainous regions use tunnels to divert water from
intake structures to powerhouses. These tunnels may extend for several kilometers
through complex rock formations. Unexpected geological conditions encountered
during tunnel excavation can lead to delays, additional costs, and engineering
challenges. Geological factors affecting tunnel construction include: Rock mass
quality, Groundwater inflow, Fault zones, Stress conditions in deep rock etc.

Landslides and Slope Stability

Mountainous terrains are highly susceptible to landslides due to steep slopes,
fractured rocks, and heavy monsoon rainfall. Understanding slope stability and
geological hazards is therefore critical for infrastructure safety. Landslides may affect
hydropower projects by blocking rivers and creating temporary dams, damaging
transmission lines and access roads & introducing excessive sediment into reservoirs

Sedimentation

Rivers originating in the Himalayas carry high sediment loads due to rapid erosion of
young mountain rocks. Sediment accumulation in reservoirs reduces storage capacity
and damages hydropower turbines. Geological and geomorphological analysis helps
predict sediment load and design appropriate sediment management strategies.

Geological Challenges in Hydropower Sector of Nepal: Case Studies

Hydropower development in the Himalayan region occurs within a geologically
young and tectonically active mountain system. Nepal's rivers originate in steep
mountain valleys shaped by continuous tectonic activity, rapid erosion, and intense
monsoon rainfall. These conditions create complex geological environments that
pose challenges during the planning, construction, and operation of hydropower
infrastructure. Understanding these geological conditions is essential for engineers,
planners, and regulators responsible for ensuring the safety and sustainability of
electricity infrastructure.
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Complex Rock Structures

The Himalayan region is composed of a wide variety of rock types including
metamorphic rocks such as gneiss and schist, sedimentary rocks such as limestone
and shale, and intrusive igneous rocks like granite. Due to the immense tectonic forces
that formed the Himalaya, these rocks are often highly deformed and intersected
by faults, folds, joints, and shear zones. Such structural discontinuities can create
weak zones within the rock mass. When tunnels or underground caverns intersect
these zones, the stability of the structure may be compromised. A notable example
is the Upper Tamakoshi Hydropower Project. Geological investigations in the project
area revealed fractured metamorphic rocks such as gneiss and quartzite with several
joint systems that required careful engineering geological assessment during tunnel
excavation and foundation construction. The valley around Lamabagar, where the
project is located, is also believed to have been formed by a large prehistoric landslide
that dammed the river. This geological setting required extensive geotechnical
investigation during project planning.

Active Tectonics

The Himalaya is among the most tectonically active mountain belts on Earth.
The continued convergence of the Indian Plate and the Eurasian Plate generates
earthquakes and crustal deformation across the region. Seismic activity poses
potential risks to dams, tunnels, reservoirs, and transmission infrastructure. Even
moderate earthquakes can destabilize slopes or affect underground structures. For
example, after the 2015 Gorkha earthquake, several hydropower projects across
central Nepal required structural and geological reassessment to ensure safety
and operational stability. Projects such as the Upper Tamakoshi project conducted
additional geological evaluations to confirm the stability of critical structures.
Seismic hazard assessment and earthquake-resistant design therefore remain key
components of hydropower development in Nepal.

Geological Uncertainty During Construction

Despite detailed geological investigations during the planning stage, subsurface
conditions can never be completely predicted before excavation begins. During
tunnel construction or foundation excavation, engineers often encounter unexpected
geological conditions. These may include hidden fault zones, weak rock layers,
groundwater inflow, or swelling clay minerals. Such conditions frequently require
design modifications and additional support systems. A good example is the Khimti
| Hydropower Project. During tunnel excavation, engineers encountered schist
bands with groundwater inflow that caused problems such as tunnel collapse and
rock squeezing. These unexpected geological conditions increased construction
complexity and required additional stabilization measures.

Landslides and Slope Instability

Landslides are one of the most common geological hazards in the Himalayan region.
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Steep slopes, heavy monsoon rainfall, intense weathering, and seismic activity
contribute to frequent slope failures. Hydropower construction activities such as
road excavation, slope cutting, and tunnel portals may also trigger landslides. The
Upper Tamakoshi project area has experienced rockfall and slope instability due to
fragile geological formations and steep terrain. Detailed rockfall hazard assessments
and protective structures were required to reduce risks to workers and infrastructure.
These examples highlight the importance of continuous geological monitoring and
slope stabilization measures around hydropower sites.

Tunnel Stability Problems

Many hydropower projects in Nepal rely on long headrace tunnels and underground
caverns. Excavating these structures through fractured Himalayan rock masses
presents several engineering challenges. Common problems encountered during
tunnel construction include:

= rock falls and roof collapse

= groundwater inflow

= tunnel squeezing due to high stress
= excessive excavation (overbreak)

During the development of the Khimti | project, severe overbreak was observed in
certain sections of the pressure shaft due to weak rock mass conditions. Additional
support systems such as rock bolts and shotcrete lining were required to stabilize
the tunnel.

Rock Stress and Deformation

Another important geological challenge is stress-induced deformation in deep
underground tunnels. When tunnels are excavated under high rock stress conditions,
the surrounding rock may deform gradually over time. A well-known example in Nepal
is the Melamchi Water Supply Project tunnel system. Engineering studies conducted
along the tunnel alignment showed that time-dependent deformation of gneissic
rock formations could affect tunnel stability. Although the Melamchi project is
primarily a water supply project, its geological challenges are similar to those faced
in hydropower tunnels across the Himalaya.

Implications for Hydropower Regulation

These examples demonstrate that geological conditions strongly influence the
safety, cost, and long-term performance of hydropower projects. Geological hazards
can cause construction delays, increase project costs, and affect infrastructure
stability. For regulatory institutions such as the Electricity Regulatory Commission,
incorporating geological expertise into project evaluation and monitoring processes
can significantly improve decision-making. Independent geological review can
help ensure that hydropower projects are designed and constructed with proper
consideration of geological risks.
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International Case Studies: Role of Geologists in Energy Regulation

Experiences from energy regulatory institutions around the world demonstrate the
importance of geological expertise in infrastructure regulation.

United States: Hydropower Regulation and Dam Safety

In the United States, hydropower regulation is carried out by the Federal Energy
Regulatory Commission. FERC oversees thousands of dams and hydropower facilities
across the country. Geological and geotechnical investigations are fundamental
components of its dam safety program.

Dam Safety Monitoring

The FERC dam safety program supervises more than 3,000 dams. Independent
expert teams, including engineering geologists, regularly inspect dam structures and
foundations. These inspections evaluate: foundation stability, seepage conditions,
slope stability near reservoirs, seismic hazards and so on. Geological investigations and
monitoring are essential for identifying potential structural weaknesses and ensuring
long-term dam safety. The inclusion of geological expertise within the regulatory
framework has helped maintain the safety of large hydropower infrastructure in the
United States.

India: Geological Challenges in Himalayan Hydropower

Electricity regulation in India is conducted by the Central Electricity Regulatory
Commission. Many hydropower projects in India are located in the Himalayan region
and face geological conditions similar to those in Nepal. Major geological issues
encountered in Indian hydropower projects include: weak rock masses in tunnels,
landslides affecting infrastructure, high groundwater inflow during excavation, seismic
risks and so on. To address these challenges, extensive geological investigations are
carried out with support from technical agencies such as the Geological Survey of
India.

China: Geological Risk Management in Mega Hydropower Projects

Hydropower development in China is overseen by agencies including the
National Energy Administration China. Large hydropower projects in China require
comprehensive geological studies including: tectonic analysis, slope stability
monitoring, reservoir-induced seismicity assessment, landslide monitoring and so
on. Geologists play key roles in project evaluation and long-term monitoring of dam
safety. Geologists play an essential role in project planning, site selection, and long-
term monitoring of dam safety. Continuous geological monitoring programs are often
implemented for large dams to detect slope movement, seismic activity, and changes
in groundwater conditions.

The comparison below (Table 1) shows that geological expertise is increasingly
recognized as an important component of energy regulation worldwide.
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Table 1: Comparison of Energy Regulators and Geological Integration

Country | Energy Regulator Role of Geologists

USA Federal Energy Regulatory |Dam safety inspections, seismic risk
Commission analysis

India Central Electricity Regulatory | Geological studies for  Himalayan
Commission hydropower
National E . o

China @ |('3n.a . —— Geological monitoring for mega dams
Administration
Electricit Regulat

Nepal OCtricity egufatory Emerging role for geological expertise

Commission

Role of Geologists in Electricity Regulation

Geologists can contribute significantly to energy regulatory institutions by providing
scientific understanding of the Earth's conditions that directly affect energy
infrastructure (Figure 1). Their expertise helps regulators ensure that electricity
projects are safe, sustainable, and technically sound. Some key areas where geologists
play an important role are described below.

1. Site Selection and Planning

Proper site selection is crucial for the success of energy infrastructure. Geologists
contribute to identifying suitable locations for dams, tunnels, powerhouses, and
transmission lines by analyzing geological structures, rock stability, and hazard-prone
areas. Their input helps avoid high-risk zones such as active fault lines, landslide-prone
slopes, or weak rock formations. This improves project safety, reduces construction
challenges, and minimizes long-term operational risks.

2. Project Evaluation

Geologists assist regulatory institutions in evaluating the geological conditions of
proposed energy projects during the feasibility and licensing stages. They analyze rock
types, structural features such as faults and fractures, groundwater conditions, and
slope stability at project sites. This information helps determine whether the location
is suitable for infrastructure such as dams, tunnels, powerhouses, and transmission
lines. By reviewing geological investigation reports and feasibility studies, geologists
help regulators make informed decisions about project approvals and ensure that
proposed developments are technically viable and safe.

2. Risk Assessment

Geological hazards can significantly affect the reliability and safety of electricity
infrastructure. Geologists identify potential risks such as landslides, active faults,
earthquakes, rock falls, and excessive sedimentation in river systems. Through
geological mapping, hazard assessment, and interpretation of investigation data, they
help regulators understand the level of risk associated with specific projects. This
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allows regulatory authorities to require appropriate mitigation measures and safety
standards before granting project licenses or operational approvals.

3. Infrastructure Monitoring

Even after electricity projects are constructed and operational, geological conditions
continue to influence their performance and safety. Geologists can support the
monitoring of dams, reservoirs, tunnels, and transmission corridors to detect any
geological changes that might threaten infrastructure stability. For example, they
may observe slope movements near reservoirs, erosion along riverbanks, or sediment
accumulation that could affect power generation. Continuous geological monitoring
helps regulatory bodies ensure the long-term safety and reliability of energy
infrastructure.

4. Policy Support

Geologists can also contribute to policy development within energy regulatory
institutions by providing scientific input on geological risks and resource management.
Their expertise can support the formulation of technical guidelines, safety standards,
and regulatory frameworks for hydropower and other energy projects. By integrating
geological knowledge into energy policies and regulations, governments and
regulatory bodies can promote more sustainable and resilient electricity development,
particularly in geologically complex regions like Nepal.

5. Environmental and Sediment Management

Geologists play an important role in understanding river systems, sediment transport,
and geomorphological processes that affect hydropower reservoirs and power plants.
Excessive sedimentation can reduce reservoir storage capacity and damage turbines.
By studying sediment sources and river dynamics, geologists can recommend
appropriate sediment management strategies that improve the long-term efficiency
and sustainability of hydropower projects.

Implications for the Electricity Regulatory Commission of Nepal

For Nepal, where hydropower development occurs within a geologically complex
mountain environment, the role of geological expertise is particularly important.
Strengthening geological capacity within the Electricity Regulatory Commission
Nepal could contribute to:

= improved evaluation of hydropower projects

= identification of geological risks

= better dam safety monitoring

= coordination with technical agencies

= long-term sustainability of electricity infrastructure

Investment in geological expertise including recruitment of more geologists and
integration of geological investigations into regulatory procedures would enhance
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the effectiveness of electricity regulation.

Hydropower Project Approval Process:

Integration of Geological Review

i « — — Electricity Regulatory
Project Developer Application Submission Commission (ERC)

v

Initial Screening Preliminary Review

Geological Assessment

Geological & Geotechnical Evaluation

Site Inspection Risk Analysis Technical Report Review

Geological
Concerns?

Request Further
Investigation

Proceed to Next Stage

v v

Rejection / Revisions Approval & Licensing

Figure 1: Integration of Geological Investigation in regulation process of a
hydropower project.

Conclusion

Electricity infrastructure interacts directly with geological environments. In
mountainous countries like Nepal,geological conditions play acriticalroleindetermining
the safety, performance, and sustainability of hydropower projects. International
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experience demonstrates that energy regulatory institutions benefit significantly
from geological expertise. Countries such as the USA, India, China and many others
incorporate geological investigations into hydropower regulation and infrastructure
monitoring. For Nepal, strengthening the role of geologists within energy regulatory
institutions represents an important step toward sustainable electricity development.
By integrating geological knowledge into regulatory processes, Nepal can ensure safer
hydropower infrastructure, improved energy reliability, and responsible utilization of
its abundant water resources.
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Pragmatic Licensing Of Energy
Infrastructures

= Saroj Koirala'

What Happens to Your Hydropower Shares When the License Expires ? A question
about share certificates is really a question about how Nepal regulates its energy
future.

If you have invested in a hydropower company listed on NEPSE, chances are someone
has asked you or you have asked yourself, what happens to your shares when the
project's license period ends. It is a deceptively simple question. The honest answer
requires a short detour through legal history, regulatory intent, and a few policy
decisions that were made quietly but carry enormous consequences.

The Law and Its Original Intent

Nepal did not always require a license to generate, transmit, or distribute electricity.
Prior to the enactment of the Electricity Act of 2022 B.S., there was no provision of
licensing in energy sector. It was only with that Act, and more consequentially with
the Electricity Act of 2049 B.S,, that licensing became the governing framework for
the sector.

The 2049 Act contains a provision that is frequently misunderstood. It states, in
essence, that land, buildings, equipment, and structures related to power generation,
transmission, or distribution, established by a foreign national or corporate body with
more than fifty percent of total investment, shall revert to the ownership of the
Government of Nepal upon expiry of the license. However, such assets may then
be purchased back by the prior licensee, after which they may continue operations
under a fresh agreement with the government.

Read carefully, this is not a blanket nationalization clause. It is a statutorily mandated
Build-Operate-Own-Transfer model, designed specifically for foreign-financed
projects. For projects built predominantly with Nepali capital, which today includes
most publicly listed hydropower companies, the promoters retain some residual
ownership or right of possession even after the license term ends. The legislative
intent, written at a time when private hydropower was barely a concept in Nepal,
was to ensure that foreign entities could not hold the state's water resources in

1 The author is contributing to the Electricity Regulatory Commission in the capacity of
Consultant. - Editors
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perpetuity. It was never designed to dispossess Nepali investors.

What Is Likely to Happen in Practice

Given this framework, the most probable post-license scenario for a Nepali-owned
project unfolds as follows. The government, or the relevant regulator, assesses the
operational expenditure required to run the plant and adds a reasonable premium. This
premium functions as an incentive, enough to make continued operation worthwhile,
but calibrated to the plant's mature, depreciated cost structure rather than the original
return expectations of a greenfield investment. The original owner is offered this
arrangement first. If they accept, they continue operating the plant, now effectively
as a service provider to the state rather than an equity holder in the conventional
sense. If they decline, the arrangement is opened to competitive bidding. If no bidder
emerges at that rate, the original owner retains the right to negotiate a revised figure
before the asset passes entirely out of their hands.

In this scenario, the companies in which the public has invested will likely continue to
generate some revenue beyond the license period. The keyword is "likely." The detailed
rules governing this process have not yet been written. Section 5(3) of the Electricity
Act, 2049 does permit extension of licenses as provided for in the Electricity Rules,
but those rules do not yet exist. They must be drafted and enacted before the first
major private hydropower license reaches its expiry date, or Nepal will face genuine
legal and operational chaos.

The Problem of Shrinking License Tenures

Now layer onto this another complication: license periods have been quietly shortened
over the past two decades, and it is only now beginning to matter.

The Electricity Act of 2049 originally allowed licenses for generation, transmission,
and distribution activities for up to fifty years. A subsequent Hydropower Development
Policy narrowed this considerably, prescribing thirty-five years for projects supplying
the domestic market, thirty years for export-oriented projects, and twenty-five years
for transmission lines and distribution. Crucially, no amending legislation was ever
passed to give these policy signals the force of law. Yet the administration adopted
them as binding, and license durations shrank accordingly.

The consequences are now visible in project economics. Projects awarded through
tariff-based competitive bidding are typically given only twenty-five years of
operation. This compressed window forces developers to recover all capital costs,
civil works, equipment, financing, within a shorter horizon, making the annual tariff
higher than it would otherwise need to be. For storage hydropower projects, which
require the most expensive civil infrastructure of all, a generation license of merely
thirty-five to forty years means that costs must be recovered over a period that, for
large dams, barely covers two major maintenance cycles. The result is electricity
that is more expensive than it needs to be, a significant problem for a country trying
ToreIa qeTEA (g e s wTRE, 203
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to compete in the South Asian power market, where India, Bhutan, and increasingly
Bangladesh are all active participants.

The Ownership Trap

There is a further structural problem with the post-license reversion model as
currently conceived. When the government assumes ownership of a plant, even if the
original operator continues to manage it on a service contract, large rehabilitation and
maintenance works must, by law, be procured through public procurement processes.
This is not a minor administrative inconvenience. Older hydropower plants require
periodic major overhauls: turbine replacements, penstock repairs, civil rehabilitation
of headworks. These works are time-sensitive; a plant offline for an extended period
during a procurement cycle loses both revenue and grid reliability value. The slow,
procedural nature of public procurement is simply incompatible with the operational
demands of an ageing power plant.

This dynamic played out with some of Nepal's older state-owned plants, where
deferred maintenance due to procurement delays and budget constraints led to
significant derating of installed capacity. Extending this model to an entire generation
of private projects reaching license expiry would be a significant step backward.

The Path Forward

Fortunately, the legislative tools to avoid this are already available. Section 5(3) of
the Electricity Act enables license extension through rules. Those rules should be
drafted now, before the first expiry date arrives, and they should allow for renewal
of generation licenses for qualifying projects, particularly those that have maintained
their assets well and continue to operate efficiently. A fifty-year standard license
period, applied uniformly across all project types, would immediately improve the
economics of storage hydropower and make it far more attractive to private capital.
It would also align Nepal's framework with international practice; most hydropower-
producing countries offer license terms in the range of forty to sixty years for large
projects.

For transmission and distribution, a similar extension of tenure would reduce the
embedded cost of infrastructure in final electricity tariffs. The current twenty-five-
year transmission license period, in particular, bears revisiting.

Extending license tenure, however, is only one side of the equation. A robust
licensing framework must equally address what happens when a licensee fails to
meet its obligations. Rules governing renewal and extension should be paired with
clear performance standards, covering maintenance schedules, plant availability, and
minimum generation thresholds, so that the privilege of a longer license comes with
commensurate accountability.

Critically, the law must also clarify the conditions under which a license may be
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revoked or transferred before its natural expiry. Non-use, chronic underperformance,
or deliberate neglect of a water resource that belongs to the public are not
hypothetical concerns, Nepal has seen plants operate well below their installed
capacity for extended periods without meaningful regulatory consequence. Any early
revocation framework, however, must be carefully designed to respect constitutional
property rights and ensure due compensation to the licensee; the objective is efficient
use of national resources, not arbitrary dispossession. A model worth considering
is a structured remediation process, where the regulator first issues improvement
directives, sets a defined compliance window, and only proceeds to revocation and
competitive re-licensing if the licensee fails to remediate.

In short, the state's goal should not merely be to extend the life of projects, but to
ensure that resources are always in the hands of the most capable operator, whether
that is the original licensee or someone better placed to serve the public interest.

Looking further ahead, licensing itself may become less relevant in certain sub-
sectors. Solar generation and battery storage are rapidly democratizing energy
access, rooftop systems, community microgrids, and distributed storage do not lend
themselves to the same spatial-allocation logic that justifies licensing of river-based
hydropower. It is conceivable, and perhaps desirable, that licensing requirements for
solar and battery systems are significantly relaxed or removed entirely within the
next decade. Hydropower, which involves exclusive use of shared river resources, will
always require some form of state oversight, but that oversight can be made more
efficient and less costly.

Conclusion

So, what will happen to your hydropower shares? The short answer is: most
companies will probably continue to earn some revenue after their license expires,
either by continuing to operate as service providers or, if the rules are written well,
by renewing their licenses entirely. But "probably" is not good enough for investors
who have committed capital over multi-decade horizons, and it is certainly not good
enough for the millions of Nepalis whose energy security depends on these plants
continuing to operate effectively.

Nepal must be objective on how to strategize development of hydropower and a key
part of that is ensuring reasonable period for investors to recoup their investment.
Therefore, license tenures should be extended to fifty years and the operational
framework for post-expiry plants must keep efficiency, not state possession, as its
governing principle. The country's hydropower potential is substantial; its regulatory
framework should be designed to match.

Koirala is a consultant working in energy policy, regulation and market.
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Disclaimer

(This article presents an independent analysis based on publicly available data,
including sources along with the author's professional experience in electricity market
design. The views expressed are those of the author and are intended to contribute
to policy and market development discussions. They do not represent the official
position of any government, institution, or organisation.)

Nepal's power sector is entering a decisive phase of its evolution. With abundant
hydropower resources, a steady pipeline of capacity addition, and strengthening
cross-border connectivity, the country has built a strong foundation for becoming a
significant clean energy player in South Asia.

This progress reflects years of focused investment in hydropower development,
increasing private sector participation, and gradual integration with regional power
markets. The longstanding challenge of power shortages has largely been addressed,
and the system is now transitioning toward a more complex reality of managing
growing supply, seasonal variability, and emerging surplus conditions.

The defining question now is no longer about generation. It is commercial and
institutional in nature: how should Nepal organize the procurement, dispatch,
settlement, and cross-border trading of electricity in a system that is becoming
larger, export-oriented, and more financially complex;,

This is not a technical question alone. It is a matter of strategic statecraft which sits

1  The author is assigned to the Nangia & Company Limited, India in the capacity of Director
(email: Suddhasatta.kundu@nangianxt.com; M +91 96744 46886) -- Editors

2 The author is assigned to the Nangia & Company Limited, India in the capacity of Assistant
Manager (email: shubham.behl@nangianxt.com; M +91 8958746636) -- Editors

3 The author is assigned to the Nangia & Company Limited, India in the capacity of Assistant
Manager (email: swapnil.mehra@nangianxt.com; M +91 99810 02209 ) -- Editors
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at the intersection of policy, regulation, market design, and institutional evolution. The
decisions taken today by the Ministry of Energy, Water Resources and Irrigation, the
Electricity Regulatory Commission, and the Nepal Electricity Authority will determine
whether Nepal's growing power sector translates into sustained economic value or
remains constrained by its own structure.

At the core of this challenge lies the structure of the sector itself. Nepal continues
to operate under a predominantly single-buyer framework, with the Nepal Electricity
Authority playing a key role in procurement, system operation, and trading. While this
model has provided stability during the sector's expansion phase, it is increasingly
being tested by the scale and complexity of the evolving system. The next phase
of Nepal's power sector development will therefore depend not only on additional
capacity, but on the ability to create a more flexible, transparent, and efficient
framework for electricity trading and system operation. This requires moving beyond
incremental adjustments toward a more structured approach to how electricity is
traded and grid is managed.

Nepal does not need a tested market model of larger thermal based systems. What it
requires is a carefully designed market architecture, one that is credible to investors,
manageable for institutions, aligned with regional trading frameworks, and calibrated
to the realities of a hydro-dominated, seasonally variable system.

Nepal's Power System Has Outgrown the Old Commercial Model

The shift outlined above is not a distant possibility; it is already visible in the structure
of Nepal's power system today. Installed capacity has reached approximately 3,591
MW, supported by both public and private sector investments, and is set to expand
at an unprecedented pace. More than 11,000 MW is already committed under long-
term Power Purchase Agreements, with an additional 4,000 MW in the development
pipeline.

Source: NEA Annual Report 2024/25

Installed Capacity vs Pipeline

Capacity (MW) Capacity (MW)

Total FRAs

IPFs Signed (4294
Awvvaiting PPA)
Financial 73%
m NEA & Subsidiaries Closure
(148 ] _ _
H Independent Power Producers (IPPs) Projects) M Total PPAs Signed (494 PPA)

27%

Imported {India) 3Wh M IFPs Awsaiting Financial Closure (142 Projects)

M Total Installed {Grid-connected) MW

Source: NEA Annual Report 2024/25
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This transformation extends beyond generation. Over the past decade, Nepal has
made significant progress in strengthening its transmission backbone. Substation
capacity has increased nearly sixfold rising around 2,200 MVA to over 14,000 MVA
with substantial additional capacity under construction. High voltage corridors,
including cross-border interconnections such as the Dhalkebar - Muzaffarpur line,
are enhancing Nepal's ability to trade power across regions and beyond national
boundaries.

The most defining characteristic of Nepal's emerging system, however, lies in the
growing imbalance between supply and demand. While capacity additions are
accelerating, domestic demand is not expanding at the same pace. Projections
indicate that by the end of this decade, Nepal could face an annual surplus of nearly
39,000 GWh which is more than three times its current domestic consumption. This
is not a marginal excess that can be absorbed through incremental demand growth; it
is a structural surplus that demands a fundamentally different commercial approach.

Source: Projections based on: NEA Annual Report 2024/25 (base year actuals);
Nepal 16th Plan targets

This surplus is not uniform. Nepal's hydro-dominated system introduces a pronounced
seasonal dynamic; generation peaks during monsoon months and declines sharply in
the dry season. The result is a recurring cycle where surplus energy coincides with
periods of lower regional prices, while deficit conditions emerge precisely when prices
are higher. Without mechanisms to manage this temporal imbalance, through forward
contracts, short-term markets, or flexible dispatch Nepal is structurally locked into
selling cheap and buying expensive.

Nepal is not facing a shortage of electricity. It is facing a shortage of
mechanisms to efficiently utilize it.

What has not kept pace with this structural transformation is the commercial
architecture of the sector. Nepal's electricity system continues to operate large-
ly under a vertically integrated, single-buyer model, where NEA simultaneous-
ly functions as primary off-taker, system operator, and the nodal agency for
cross-border trade. While this structure provided stability in a supply-constrained
environment, it is increasingly misaligned with the realities of a surplus, multi-par-
ticipant system.

Current Electricity Trading Channels: Nepal (As-Is)

How It Works

Trading Channel

Key Stakeholders

Key Limitation

Day-Ahead Market
(DAM)

NEA sells power
daily through
auction; price
decided by market

NEA, Indian buyers,
regulator & system
operator

Nepal is a price-
taker — no control
over price or
export timing
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Real-Time Market
(RTM)

Short-term trading
for surplus or
deficit close to
delivery time

Same as DAM

No price certainty;
purely reactive, not
strategic

Medium-Term
Bilateral (MTBA)

Direct contracts
with Indian entities

NEA and Indian
counterparties

Slow to negotiate;
limited scalability;

long-term power
export

for fixed price and no seasonal

duration flexibility
Long-Term Bilateral | Government-level | Nepal & partner Slow process;
(G26) agreements for governments limited to

large volumes;
geopolitically
exposed

Source: NEA Annual Report FY 2024/25 - Business Development Directorate
p.76; Cross-Border Electricity Trade section

What emerges from this structure is not merely a limitation of trading options, but a
deeper constraint on value realisation. Bilateral agreements are often slow to negotiate
and limited in scalability. Exchange based participation remains opportunistic rather
than strategic, with limited ability to align exports with Nepal's seasonal generation
profile.

As generation surplus increases, these inefficiencies will become more pronounced
thereby putting pressure not only on financial sustainability but also on investor
confidence. Recent policy direction has begun to acknowledge this. The Government's
emerging priorities from enabling flexible contracting structures to a multi-buyer,
multi-seller framework are interconnected responses to the same underlying reality.

Export Strategy (1 Month)

Design structured pathways for cross-border power

trade:

* Market-based export mechanisms (India, Bangladesh)

» Scaling of bilateral/tripartite agreements

I * Product design for cross-border trading

“Government
Priorities Driving

PPA & License Clearance (6 Months)

Establish clear and standardised contract

framework:

« Transition pathway for existing PPAs

Market Transition”

Take or Pay/ Take & Pay PPA Structures

Shift to flexible, risk-sharing contract models

* Hybrid PPA structures

+ Capacity vs energy payment mechanisms
+ Balanced risk allocation (generators & buyers)

The Regulatory Gaps to be Plugged

* Standard PPA structures
* Defined procurement modalities

_I

Multi-Buyer/ Multi seller Market

Model

Develop a competitive electricity trading platform
* Power Exchange design

+ Trading platform architecture

* Market products (DAM, RTM, TAM, Intraday) |

Nepal's current regulatory framework provides a strong foundation for sector
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development. As the system evolves toward a wholesale electricity market, the next
phase requires a set of targeted regulatory actions to support market operations.
These are not incremental adjustments but enabling provisions that will determine
whether market mechanisms can function effectively and at scale.

Law / Regulation

Current Status

Action required for Market Functioning

Open Access Di-
rective

Open access permitted
in principle

Subsequent regulations and guidelines
pertaining to DSM, grid code, wheeling
charge, etc.

ERC Act ERC empowered as | Amend Act to include NWEM regulation
sector regulator and market surveillance

Power Exchange  Not established Develop dedicated regulation for power

Framework exchange

Implementation of these actions along with institutional reform will be essential from
the perspective of actual market development.

Institutional Design: NEA's Role Must Be Redefined

Nepal's current institutional structure has NEA playing too many roles simultaneously.
For a NWEM to function fairly and efficiently, these roles must be progressively
separated. This is the most fundamental institutional reform and the most complex. In
the initial stage a fully owned subsidiary under NEA may be created for Grid Operations

consisting of officers
from NEA, the agency
can be given gradual
autonomy

Why this matters
concretely:

When NEA simultaneously
decides who gets
dispatched (as System
Operator) and who gets
paid (as off-taker), there is
no structural mechanism
to ensure dispatch
neutrality. An IPP that is
technically lower-cost
may be curtailed in favour
of a NEA-owned project
without a transparent
basis for that decision.
In a market environment,

Today

Nepal Electricity Authority
Single monolithic entity

Generator
Owns & operates hydro plants

Transmission owner
Controls all HV grid access

Single buyer
Off-taker for all IPP power

System operator
Load despatch centre (LDC)

Cross-border trader
Sole channel for all exports

Dispatch neutrality impossible
Conflict of interest in every role

Year1-2 Year 4-5
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Step 1-3
e

Target state (year 5+)

NEA (reformed) SteP!
Generator + transmission
Mo trading, no dispatch

Indep. system opera Step'
Ring-fenced LDC
Economic merit dispatch

Market operator Step3
Runs auctions
Publishes prices

Clearing & settleme Step3
Payment security fund
Default handling

ERC (expanded) Step?2

Market surveillance
NWEM oversight mandate
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this is not merely an operational issue but a credibility issue. Investors and lenders
pricing new projects will build a risk premium into every project they finance, because
the dispatch decision-maker and the commercial counterparty are the same entity.

The solution is not to dismantle NEA. That would be both politically unrealistic and
operationally disruptive. The solution is progressive functional separation; ring-
fencing specific functions from the rest of the organisation, with defined timelines
and accountability structures.

A practical three-step institutional pathway:

Step 1 (Immediate): Ring-fence the Load Despatch Centre (LDC) as a functionally
independent unit within NEA, with its own governance, separate reporting lines,
and a mandate to dispatch on least-cost economic merit rather than contractual
preference. This does not require legislative change; it requires a Board decision and
a new operating charter.

Step 2 (Year 2-3): Separate NEA's Bulk Power Trading function; the unit responsible
for cross-border transactions from its off-taking and generation roles. This unit
should operate under a distinct commercial mandate with transparent reporting of
all transactions, prices, and volumes. Over time, this becomes the nucleus of a Market
Operator.

Step 3 (Year 4-5): Establish an independent Market Operator entity, separate from
NEA which will be responsible for exchange operation, settlement, and market
surveillance. Nepal's Power Trading Company, if constituted with the right mandate
and governance, is the natural candidate for this role.

The guiding principle across all three steps is this: market participants must trust
that the entity operating the system has no financial interest in the outcome of its
own dispatch decisions. Without that trust, liquidity will not develop — and without
liquidity, the market will exist on paper but not in practice.

Designing a Market That Works for Nepal: A Starting Position

The design of Nepal's wholesale market must reflect a clear-eyed view of what the
system can credibly operationalise in the first two years — not what an advanced
market looks like at full maturity. The following table sets out the key design parameters
and, crucially, a recommended starting position for each. Options are identified
for completeness, but Nepal cannot afford the luxury of indefinite evaluation — a
direction must be set.
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Design . Recommended
Paramzter Options Starting Point Why
Market Licensed Licensed Maximises early liquidity
Participants generators 25 generators 21 without overwhelming
MW; all IPPs MW + consumers | metering infrastructure
21 MW; large 21 MW
consumers;
aggregators
Market Uniform pricing Uniform price More efficient and
Clearing Price | (single MCP per | auction transparent; consistent
block) vs. Pay-as- with model of Indian
bid Power Exchanges which
Nepal already interfaces
with
Settlement Daily (T+1); Daily (T+1) Monthly settlement
Cycle Weekly; Monthly creates liquidity risk

and discourages market
participation

Transmission

Postage-stamp

Postage-stamp in

Simplest to implement;

Escrow account

Pricing (flat/zone); Phase 1; migrate | avoids stalling open access
Distance- to nodal by Year | at launch
sensitive; Nodal 5
pricing
Credit / Payment Security | Payment Security | Without payment security,
Default Risk Fund; Bank Fund + Bank generators will not trust
guarantees; guarantee from market buyers — market

all participants

credibility collapses before
it starts

Across all these parameters, the design philosophy is consistent: start simple enough
to build confidence, structured enough to build credibility, and sequenced carefully
enough to avoid the errors that have stalled market transitions elsewhere. The
Indian power market's early success with CERC-regulated exchanges and uniform
price auctions alongside its struggles with open access implementation that offers
Nepal a directly relevant learning base.

Nepal should resist the temptation to build comprehensively in Phase 1. A Day-Ahead
market that clears efficiently, settles reliably, and pays generators on time is more
valuable in Year 1 than a sophisticated multi-product exchange that no participant

yet trusts.
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MARKET PARTICIPANTS

Large
IPPs & NEA I:onsl'.;gmers Traders & Cross-border Phase 1
Found.
NEA Gen Transmission (=1 MW} Aggregators {IEX f BPDB)
N N2 N N

N2
CORE MARKET LAYER
INDEPENDENT SYSTEM NEPAL POWER EXCHANGE [NPX) CLEARING & SETTLEMENT
OPERATOR (ISO)
h

HOUSE (CSH)

« Day-Ahead Market (DAM) (T+1)

+ Real-Time rket (RTM)

+ Term-Ahead Market [TAM)

OVERSIGHT & INFRASTRUCTURE
ERC — Regulator IMO — Market Operator Technology Backbone
* NWEM oversight mandate = Market rulemaking « Interval metering (15-min) Phase 2.3
* Market conduct rules * Participant certification * SCADA [ EMS upgrade Oversight

* Tariff & access regulation = Dispute resolution * Trading platform & cybersecurity

From Surplus to Strategy: What Nepal Stands to Gain and Lose

Nepal's surplus is often discussed as a system problem. It is better understood as an
unrealised economic asset. The difference between the two framings is not semantic;
it determines whether surplus capacity is treated as a burden to be managed or an
opportunity to be monetised. A wholesale electricity market is the mechanism that
makes monetisation possible.

Consider what remains structurally inaccessible to Nepal under the current framework:

Nepal participates in Indian market but only through NEA, which limits trading to
volumes NEA is willing to nominate and forces Nepal into the position of a passive
price-taker. Countries with domestic markets that aggregate supply independently
can bid more competitively, respond faster to regional price spikes, and build a
reputation as reliable, structured counterparties.

Large industrial consumers like the steel producers, cement plants, and processing
industries that would most benefit from access to low-cost Nepali hydropower
cannot procure electricity except from NEA at pre-determined tariffs. This is not
a regulatory preference; it is a structural absence. As a result, Nepal's energy cost
advantage does not reach the entities whose investment decisions it could most
influence.

Emerging sectors like green hydrogen, data centres, and energy-intensive processing
require one thing above all else: a bankable, long-term, competitively priced power
contract. Nepal has the electricity. It does not yet have the contractual mechanism
that makes that electricity investable as an industrial input.

The cost of inaction is real and it grows over time

As surplus volumes increase through this decade, curtailment will rise. Every unit
curtailed is not just lost revenue, it is a signal to the next investor considering a Nepali
hydro project that the commercial framework cannot absorb the output they are
being asked to finance. Payment pressure will concentrate on NEA's balance sheet.
Project returns will weaken. The pipeline will slow.
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Sector / User

What the Market

Current Barrier

Economic Outcome

Data Centres

market-linked rates

Enables

Export to Aggregated supply, | Nepal trades only Higher price realisation;
India structured products, |through NEA; price- |shift from opportunistic

seasonal alignment | taker in power to strategic exporter

exchange

Large Direct procurement |No open access in| Lower operating costs;
Industrial at competitive rates |practice; must buy stronger case for
Consumers under open access from NEA at fixed tariff | industrial investment
Green Bankable long-term |No contractual New high-load demand
Hydrogen / power contracts at | mechanism outside | centres; absorb dry-

NEA PPA framework

season surplus

IPPs / Project
Finance

Multiple off-takers;
diversified revenue
streams

Single off-taker
(NEA); balance
sheet risk
concentrates

Improved bankability;
deeper investor
pipeline for new
projects

Cross-Border
trade with
Bangladesh

Nepal as regional
anchor — reliable,
structured, price-
competitive

Limited multi-
country trading
framework; bilateral
only

Nepal captures premium
regional prices; reduces
dependence on India
alone

The table above is not a forecast, rather, it is a map of what becomes possible with
the right commercial framework in place. None of these outcomes are automatic. All
of them require a market architecture that allows electricity to be accessed, priced,
and contracted efficiently. Nepal has the energy. The question is whether it builds
the institutions to translate that energy into economic outcomes for generators,
for industries, for the treasury, and for the region. The window to sequence this
transition correctly is open now. A decade from now, with surplus volumes at three
times current domestic consumption and infrastructure already financed on fixed
PPA terms, correcting a poorly designed market will be significantly harder and more
costly.

The opportunity is clear. The direction is clear. What is needed now is the institutional
will to execute deliberately, sequentially, and without further delay.

The Road Ahead: A Phased Transition Framework

Nepal does not need to build a wholesale market overnight. It needs to build it correctly.
The following framework outlines a phased transition across five dimensions i.e., legal,
institutional, commercial, technical, and regional with milestones that are concrete
enough to hold accountable.
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Phase Phase 1: Foundation Phase 2: Market Phase 3: Full Market
(Year 1-2) Activation (Year 3-4) | Operation (Year 5+)
Legal & Amend ERC Act Establish Power Full market
Regulatory |to include NWEM Market Regulation. surveillance and
oversight. Issue business rules | enforcement regime
and bye laws operational.
Institutional | Ring-fence Load Establish independent | Market Operator
Dispatch Centre within | Market Operator fully independent.
NEA. Define System entity. Set up clearing | NEA exits trading
Operator role formally. |and settlement unit. |role.
Commercial |Pilot bilateral open Launch Day-Ahead Introduce capacity
access for consumers |and Term-Ahead payments for hydro.
21 MW. Standardise markets.
PPA formats.
Technology |Upgrade metering Deploy settlement and | Automated dispatch,
to interval standard accounting platform. |nodal pricing
for open access Real-time telemetry capability,
consumers. for all plants.
Regional Formalise Nepal- Negotiate with other |Nepal operates as a
Trade India bilateral trading | regional players e.g., | net price-maker in
rules. Increase power | Bangladesh. regional markets.
exchange participation
limits.

This roadmap is not a wish list; it is a sequenced set of dependencies. Phase 2 cannot
begin without Phase T's institutional foundations; Phase 3's regional ambitions require
Phase 2's domestic market credibility. Each phase must be treated as a precondition
for the next, not as a parallel workstream. Nepal's power sector has entered a phase
where the question is no longer how to add capacity, it is how to extract value from
the capacity already built and still to come. The country has constructed a strong
foundation: investment in hydropower, expanding transmission, and growing regional
connectivity.

A wholesale electricity market is not a theoretical reform for Nepal. It is the operational
framework without which the next phase of sector development will remain
commercially incomplete and progressively harder to correct as the system scales.
The transition must be gradual and well-sequenced. It must prioritise regulatory
clarity before trading platforms, institutional readiness before market activation, and
payment security before open access. Premature liberalisation creates instability;
delayed reform creates structural lock-in. Neither outcome is acceptable given what
is at stake.

Nepal has already demonstrated the ability to build power infrastructure at scale.
The next challenge and the next opportunity are to build the market framework
that makes that infrastructure work for the economy.
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Institutional Strength, Global
Expertise: ERC's Reform Model

£ Sujoy Kumar Das’
Introduction:

Eight Years of Regulatory Continuity and Institutional Growt Over the past eight
years, the Electricity Regulatory Commission (ERC) has evolved as a central institution
in Nepal's power sector governance, marking a period of sustained institutional
strengthening, capacity enhancement, and regulatory consolidation. Established
under the Electricity Regulatory Commission Act, R09¥ (2017) and the Electricity
Regulatory Commission Rules, RoW4 (2018), the Commission was constituted in May
2019 as an independent regulator of Nepal's electricity sector, mandated to ensure
transparent, predictable, and credible regulation across generation, transmission,
distribution, and electricity trading activities.

Since its inception, ERC has made steady progress across successive stages of
regulatory intervention. The Commission plays a critical role in regulating and
overseeing the activities of utilities and Independent Power Producers (IPPs), including
the review and approval of tariff petitions and other regulatory submissions made by
licensees. Over time, ERC has transitioned from its formative phase of institution
building toward a more structured, analytical, and rulebased regulatory framework,
supported by systematic capacity enhancement and selective integration of global
regulatory experience through embedded technical advisory support aligned with
Nepal's institutional context.

Nepal's electricity sector is predominantly hydropowerbased, rendering it inherently
subject to significant seasonal variability. Runofriver hydropower projects generate
surplus energy during the monsoon months while experiencing sharp reductions in
output during the dry season. This structural characteristic continues to influence
system operations, power procurement strategies, and tariff outcomes. During
lowgeneration periods, Nepal remains periodically dependent on electricity imports,
whereas surplus energy during wet seasons is either underutilised or exported at

1 The author Sujoy Kumar Das serves as a regulatory and institutional advisory professional with
experience in supporting power sector reforms and regulatory capacitybuilding initiatives. He has
worked closely with the Electricity Regulatory Commission, contributing to the strengthening
of regulatory frameworks, market readiness, and evidencebased regulatory processes through
structured technical support and application of global best practices adapted to Nepal's
evolving electricity sector. Presently he is contributing the Electricity Regulatory Commission
as Embedded Advisor from MCA (Mobile: +919002726717) -- Editors
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constrained margins. These challenges are further compounded by the predominance
of singlepart (energyonly) tariff structures for hydropower and take or pay oriented
PPAs with the IPPS. The risk associated with the generation variability is not equitably
shared and is predominantly borne by NEA Further power transaction between
generators and buyers operates on N:1 Model( i.e. many sellers and single buyer).
Consequently, prevailing tariff arrangements provide limited regulatory incentives
for firm power availability, storagebased hydropower, peaking capability, or ancillary
services, thereby constraining investment signals for a diversified and resilient
generation portfolio.

Despite substantial hydropower potential, Nepal continues to record comparatively
low percapita income and electricity consumption, with percapita electricity use
historically remaining around 300 units per annum. Limited industrialisation and
modest productive electricity use have constrained domestic demand growth, even
as generation capacity is expanding exponentially . Nevertheless, structural shifts
in consumption are becoming apparent. Increasing adoption of electric vehicles,
inductionbased cooking, and household electrical appliances is contributing to steady
growth in electricity demand, signalling an early but important transition toward
electricitybased energy use and reinforcing the need for regulatory certainty and
institutional preparedness.

As reported in the NEA Annual Report for FY 2024/25, Nepal's installed electricity
generation capacity reached 3,591 MW, with 434 MW commissioned during the year
and a further 200 MW expected shortly. System peak demand stood at 2,901 MW,
while national peak demand reached 2,409 MW. Nepal remained a net electricity
exporter, recording 699 GWh of net exports and generating approximately NRs. 4.5
billion from cross-border trade, primarily with India. Total energy availability amounted
to 15,641 GWh, with 55% supplied by IPPs, 34% by NEA and its subsidiaries, and
11% through imports. Domestic electricity consumption grew by 10.74% year-on-year
to 11,343 GWh, with domestic and industrial consumers accounting for 42.3% and
36.5%, respectively.

On the infrastructure front, NEA made notable progress across generation,
transmission, and distribution segments during FY 2024/25. Major hydropower
projects such as Rasuwagadhi (111 MW) and Sanjen (Upper — 14.8 MW; Main -
42.5 MW) were completed, while projects including Madhya Bhotekoshi (102 MW),
Rahughat (40 MW), and Tanahu (140 MW) advanced substantially. At the same time,
142 projects totalling 4,303 MW are under construction following financial closure,
while 148 additional projects amounting to 4,203 MW remain at various stages of
development. NEA has executed 494 Power Purchase Agreements with IPPs and
its subsidiaries, covering a combined capacity of 11,436 MW, reflecting sustained
investor participation under existing contractual and regulatory frameworks.

In this evolving context, one of ERC's early and significant regulatory interventions
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was the issuance of the Directives on Electricity Consumer Tariff Determination, 2019
in November 2019. Representing the Commission's first comprehensive tariffsetting
framework, the Directives were introduced during ERC's formative operational
phase, when tariff rationalisation had become an immediate sectoral requirement.
Accordingly, they were intentionally broad in scope, focusing on the establishment
of fundamental tariff principles and procedural requirements for the submission and
review of tariff proposals. The framework adopted an Annual Revenue Requirement
(ARR)based approach, incorporating various categories of revenues, costs, and
expenditures of regulated utilities.

Within this complex and rapidly evolving power sector landscape, the Electricity
Regulatory Commission functions as a unique institution vested with quasilegislative
authority to frame regulations, executive responsibility to implement them, and
quasijudicial powers to enforce compliance. Through tariff determination, market
regulation, performance monitoring, investor confidence building, consumer
protection, and dispute resolution, ERC is entrusted with maintaining a careful
balance between consumer interests and investor sustainability. The Commission's
regulatory reform trajectory has therefore been institution led, analytically grounded,
and structured as a long-term process of capacity enhancement and regulatory
refinement, strengthened through structured technical collaboration, benchmarking
of global regulatory standards, and institutional knowledge transfer embedded within
ERC's daytoday regulatory functions.

Institutional Strengthening as the Foundation of Regulation

Effective electricity regulation is inherently dependent on institutional strength,
capacity, and credibility. Over the past eight years, the Electricity Regulatory
Commission has focused on systematically strengthening its institutional framework,
internal processes, and regulatory capabilities to respond to the evolving complexity
of Nepal's power sector. This institutional strengthening is being supported by
embedded advisory inputs that facilitate development of standard operating
procedures, analytical tools, and internal capacity-building frameworks aligned with
international best practice.

From its formative stage, ERC prioritised the establishment of clear governance
arrangements, regulatory procedures, and decision-making protocols aligned with its
statutory mandate. Progressive formalisation of workflows and review mechanisms
has enhanced transparency, analytical rigour, and predictability in regulatory
outcomes—further reinforced through structured technical support and guided
knowledge transfer initiatives.

Recent strengthening of institutional capacity is expected to enable ERC to expand the
scope and quality of regulatory intervention, including tariff determination, licensing
oversight, market regulation, and performance monitoring. The adoption of structured
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analytical approaches and evidence-based assessment tools would further facilitate
a shift toward rule-based and consistent regulation, better reflecting system realities
and sectoral needs.

Improved internal capacity has also supported the contextual application of
internationally recognised regulatory practices, adapted to Nepal's institutional and
economic conditions. This has contributed to greater coherence and consistency in
regulatory design, while safeguarding national priorities.

As a regulator vested with quasi-legislative, executive, and quasi-judicial authority,
ERC is required to balance consumer interests, utility financial sustainability, and
investment viability. Institutional maturity would progressively strengthen the
Commission's ability to manage these competing objectives with clarity and
consistency. Viewed as a continuous and internally driven process, institutional
strengthening would lay a stable foundation for future marketoriented reforms
and longterm power sector resilience, ensuring that global regulatory expertise is
internalised within the Commission rather than remaining external to regulatory
decisionmaking.

Enhancing Regulatory Frameworks through CapacityDriven Reforms

Asinstitutionalcapacity withinthe Electricity Regulatory Commissionhasstrengthened,
regulatory frameworks are progressively evolving in scope, depth, and effectiveness.
Capacity-driven reforms are expected to enable the Commission to move beyond
foundational rule-making toward more structured, analytical, and outcome-oriented
regulation, supporting both sector stability and market preparedness.

A key area of reform has been the refinement and expansion of regulatory instruments.
Recent regulatory milestones include the approval of the Directives on Open Access
in January 2026, alongside advancement of associated frameworks for sharing the
cost and losses of dedicated transmission infrastructure, supported by structured
stakeholder consultation and technical advisory inputs.

Regulatory capacity strengthening would also support improvements in compliance,
and performance oversight. Clearer regulatory instruments and procedures would
enhance monitoring of licensee obligations, contractual adherence, and operational
performance across generation, transmission, and distribution segments. This would
contribute to greater regulatory discipline and improved alignment between sector
operations and policy objectives.

Inparallel, ERC has progressively strengthenedregulatoryreadiness formarket-oriented
mechanisms. Regulatory frameworks have increasingly reflected considerations
related to competitive procurement, power trading, and system integration,
acknowledging Nepal's transition from a supply-constrained environment toward
conditions of seasonal surplus. This orientation has supported the development of
regulatory conditions conducive to efficient power transactions, including emerging
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cross-border electricity trade.

The evolution of regulatory frameworks has further been guided by comparative
assessment and adaptation of international regulatory practices to domestic
conditions. By contextualising globally recognised approaches within Nepal's legal,
institutional, and market realities, ERC has been able to enhance regulatory design
while maintaining national relevance and ownership.

Strengthening Market Confidence through Effective Regulation

Market confidence in the electricity sector is closely linked to the credibility,
predictability, and consistency of regulatory actions. In Nepal's power sector
characterised by long term investments, evolving market structures, and inherent
hydrological risks, effective regulation plays a central role in reducing uncertainty and
aligning stakeholder expectations.

In future, development of procedural instruments such as Conduct of Business
Directives and strengthened dispute resolution frameworks—including Consumer
Grievance Redressal Forum and Appellate Authority mechanisms—may further
enhance regulatory transparency and institutional credibility.

Through predictable tariff methodologies, structured oversight, and consistent
enforcement, ERC has progressively strengthened confidence among consumers,
utilities, and investors.

Supporting Power Market Development through Regulatory Readiness

As Nepal's electricity sector moves from a supply-constrained context toward
capacity expansion and seasonal surplus, regulatory readiness has emerged as a
key enabler of power market development. The Electricity Regulatory Commission
is progressively aligning its regulatory practices with market-oriented principles
through transparent tariff structures, clearly defined licensing regimes, and consistent
rules governing market participation, supporting efficient power trading and surplus
management amid growing private sector participation and cross-border electricity
trade. Strengthened regulatory oversight and performance monitoring are expected
to improve coordination across generation, transmission, and distribution, enhancing
system discipline in a hydropower-dominant system characterised by seasonal
variability. Market readiness has further been reinforced through advancement of
digital regulatory infrastructure, including finalisation of the Terms of Reference
and budget for the Regulatory Information Management System and Distribution
Management System (RIMS-DMS), positioning ERC for more effective data-driven
regulation, transparency, and compliance monitoring.

Institutional Capacity as an Enabler of Reform Sustainability
Sustaining regulatory reform in the electricity sector is fundamentally dependent

on the depth, continuity, and institutionalisation of regulatory capacity. The durable
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reform outcomes are achieved not through isolated regulatory interventions, but
through the gradual embedding of technical expertise, analytical processes, and
institutional practices within the organisation. Strengthened internal capacity
is expected to enable the Commission to retain regulatory knowledge, ensure
consistency across decisionmaking cycles, and respond adaptively to evolving sector
conditions without compromising regulatory stability. By progressively integrating
regulatory skills, procedural discipline, and evidencebased analysis into daytoday
operations, ERC would reduce dependence on ad hoc approaches and strengthened
institutional memory. This is particularly important in navigating recurring sectoral
challenges such as tariff adjustments, system variability, stakeholder disputes, and
market transition pressures. Viewed as a continuous and internally driven process,
structured onboarding programs, thematic technical sessions, and systematisation of
regulatory processes introduced with embedded advisory support have strengthened
institutional memory and reduced reliance on ad hoc regulatory interventions.

Responding to an Evolving Power Sector Landscape

Nepal's power sector is undergoing a period of accelerated change, driven by rapid
capacity addition, shifting demand patterns, increased private sector participation, and
growing integration with regional electricity markets. The transition from a historically
supplyconstrained system toward one characterised by seasonal surplus, diversified
generation sources, and expanding crossborder trade has introduced greater
operational and regulatory complexity. These dynamics require regulatory approaches
that are adaptive, forwardlooking, and grounded in sound technical and economic
analysis. In this context, the Electricity Regulatory Commission's preparedness to
respond effectively rests on the institutional capacity it has progressively developed
over time. Strengthened analytical capability, structured regulatory processes, and
improved access to systemlevel information have enabled the Commission to respond
to emerging challenges with informed and robust regulatory practices. This includes
addressing seasonal variability, balancing shortterm system requirements with
longterm investment signals, and aligning regulatory frameworks with evolving market
and policy objectives. As the sector continues to evolve toward greater complexity
and integration, ERC's ability to anticipate change, adapt regulatory instruments, and
maintain consistency in decisionmaking will remain critical to ensuring regulatory
stability, market confidence, and sustainable power sector development. Access to
improved analytical tools, system-level information, and regulatory data systems
would strengthen ERC's preparedness to respond adaptively through informed and
robust regulatory practices.

Sustaining Reform Momentum: The Way Forward

As Nepal's power sector continues to evolve, sustaining the momentum of regulatory
reform will require a deliberate focus on consolidation, continuous learning, and
institutional depth. The Electricity Regulatory Commission's immediate priority lies
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in consolidating the regulatory reforms undertaken to date, ensuring that newly
established frameworks, procedures, and practices are consistently applied and firmly
embedded within the regulatory system. This consolidation is essential to preserve
regulatory predictability, avoid policy reversals, and strengthen stakeholder confidence
in the durability of the regulatory regime. At the same time, continued institutional
learning and adaptation will remain critical as sector dynamics, technologies, and
market arrangements grow more complex. Continued internalisation of global
regulatory experience through structured technical collaboration will remain essential
to maintaining regulatory discipline and reform continuity.

Conclusion: InstitutionLed Regulation for a Resilient Power Sector

The eight-year journey of the Electricity Regulatory Commission represents a phase
of institutional consolidation strengthened by structured capacity enhancement and
informed engagement with global regulatory best practices. Regulatory strength has
emerged as a cornerstone of power sector development, enabling balanced outcomes
across consumers, utilities, and investors.

Anchored in institutional capacity, analytical rigour, and adaptive regulation, ERC
remains committed to sustaining reform momentum and advancing good electricity
governance in support of a resilient, efficient, and future ready power sector in Nepal.
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Handling Seasonal Energy
Surplus in Nepal: Regulatory
Approach for an Expanding

Hydropower System
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Nepal's electricity sector is presently experiencing a noteworthy structural shift.
The country has faced challenges with electricity shortages and extended blackouts
for many years. However, due to the swift advancement of hydropower initiatives
recently, Nepal is slowly transitioning towards a situation where its electricity
generation capacity surpasses local demand during specific times of the year. This
developing seasonal energy surplus offers both a chance and a regulatory challenge.
Consequently, effective policy and regulatory measures are crucial to ensure that
this surplus energy is utilized efficiently and aids in long-term energy security and
economic growth.

The swift development of run-of-river hydropower projects has played a major role in
boosting Nepal's electricity generation capacity. These projects can be constructed
more rapidly and need less storage infrastructure compared to alternatives. However,
their power output is closely tied to river flow patterns. In the monsoon season, when
river discharge surges, electricity generation increases markedly. In contrast, during
the dry winter months, output drops sharply. This creates a paradox for Nepal: surplus
electricity in the wet season and shortages during the dry season.

Managing this seasonal mismatch has emerged as a key regulatory policy goal.
Established under the Electricity Regulatory Commission Act of 2017, the Electricity
Regulatory Commission plays a significant role in developing regulatory frameworks
that facilitate effective system operation in these changing circumstances. Strategic
regulatory actions can improve system stability, minimize financial risks for producers,
and maximize the use of available energy.

Promoting regional power trading is one of the main policy solutions to seasonal
energy surplus. Nepal has the opportunity to export excess electricity to neighboring
nations during the monsoon season due to its position between two major electricity
markets. By giving hydroelectric projects an outlet for excess generated energy,
cross-border power exchange can greatly increase their economic viability. Therefore,
it is essential to have regulatory clarity on market access, transmission pricing
methods, and power trading agreements. Investment in cross-border transmission
infrastructure, as well as generation, might be attracted by the creation of open and
predictable frameworks.

1 Theauthoris assigned in the Electricity Regulatory Commission in the capacity of Joint Director.
-- Editors
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Encouraging further diversification of the hydropower portfolio is another crucial
regulatory approach. Run-of-river projects make up a large portion of Nepal's current
power mix. Even though these projects greatly increase capacity, the nation's ability
to control seasonal fluctuation is hampered by the insufficiency of storage-based
hydropower.

Storage and peaking hydropower projects are crucial for system balancing, as they
store water during periods of high flow and supply electricity when conditions are
dry. Policymakers may need to introduce varied tariff systems or additional incentives
to promote the growth of these projects.

Demand-side management offers a significant but frequently overlooked solution to
managing seasonal energy surpluses. Boosting domestic electricity use during the wet
season can help make use of surplus production and enhance the efficiency of the power
system. Initiatives such as electrifying transportation, encouraging electric cooking,
and increasing industrial electricity consumption are effective strategies. Regulatory
measures like time-of-use tariffs, demand-based incentives, and optimized pricing can
motivate consumers to shift their electricity use to times when supply is abundant.

Another important aspect of handling seasonal surplus energy is the development
of grid infrastructure. The efficient transfer of excess electricity to areas of demand
can be ensured by expanding transmission networks both domestically in Nepal
and internationally. Coordinated planning between transmission development and
generation expansion becomes crucial in this situation. Transmission access may
be kept transparent, nondiscriminatory, and aligned with long-term system planning
goals, with regulatory monitoring supporting this.

In connection with seasonal surplus, the electrical sector's financial viability must
also be carefully examined. System operators may be compelled to reduce generation
when domestic demand for electricity exceed export capability. Both independent
power producers and the state utility, Nepal Electricity Authority, may suffer financial
consequences as a result of such restriction. Policies for regulations must secure that
risk-sharing mechanisms within power purchase agreements and tariff framework
remain fair, equitable and transparent.

In the future, Nepal's hydropower industry will enter a new stage of growth marked by
increased regional electricity commerce, growing generation capacity, and changing
market structures. Increasing power production is no longer the only challenge;
effective supply management and ensuring energy resources are used as profitably
as possible are also crucial.

Proactive regulatory leadership will be crucial in this changing environment. Nepal
can turn the problem of seasonal surplus into a chance for economic expansion
and regional energy cooperation by creating forward-thinking policies that address
seasonal energy variability, advance regional power trade, support demand-side
management, and encourage diversified hydropower development.
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Why Regulation Matters

Effective electricity sector regulation has been a defining feature of successful
energy transitions around the world. Robust regulatory frameworks promote
efficiency, transparency, and investor confidence while safeguarding consumer
interests. OECD evidence shows that reforms such as unbundling generation and
introducing competition have reduced system costs and improved performance
across member countries (OECD, 2017). Similarly, the World Bank's Regulatory
Indicators for Sustainable Energy (RISE 2024) link strong regulatory institutions to
lower transmission losses, greater renewable energy penetration, and better service
delivery (World Bank, 2024).

Country experiences reinforce these findings. In India, the Central Electricity
Regulatory Commission (CERC) has attracted substantial private investment and
accelerated renewable deployment through transparent tariffsetting mechanisms
(IEA, 2023). The UK's Office of Gas and Electricity Markets (Ofgem) has strengthened
consumer protection and fostered competition in retail markets, improving service
quality and innovation (Ofgem, 2022). Chile's electricity sector reforms created one of
Latin America's most efficient power markets, reducing system losses and mobilising
private capital (World Bank, 2021). In Germany and Denmark, strong regulatory
oversight has enabled rapid wind and solar integration, underpinned by clear grid
access rules and crossborder cooperation (IEA, 2024).

Recent data from the International Energy Agency confirms the broader trend: since
2020, global clean energy investment has grown by more than 60 percent, driven in
part by governments strengthening regulatory standards, efficiency requirements,
and renewable mandates (IEA, 2024).

The lesson is consistent and compelling. Countries with strong, credible regulators
achieve lower costs, higher renewable adoption, and deeper investor confidence.

1 The author is assigned to the Green Growth Nepal Project (GGN) in the capacity of Component
Lead, National Green Growth . (M 9841418444) -- Editors

2 The authoress is assigned to the Green Growth Nepal Project (GGN) in the capacity of Technical
Specialist, National Green Growth. (M 9860828317) -- Editors
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Regulation, therefore, is not merely a technical function; it is the foundation of
sustainable electricity sector performance.

Where ERC Stands Today

Established in 2017, Nepal's Electricity Regulatory Commission (ERC) functions as
an independent authority responsible for tariff determination, licensing, consumer
protection, and dispute resolution. Its FiveYear Roadmap (2024-2029), alongside
international assessments, presents the picture of a regulator that has made important
progress while still confronting structural and capacity constraints.

ERC's strengths lie in its autonomy and growing transparency. Since its inception,
the Commission has introduced costreflective tariffs, issued ten regulatory
instruments, promoted competition in wholesale markets, and facilitated crossborder
electricity trade with India. Public hearings and evidencebased decisionmaking have
strengthened accountability. The World Bank's Global Electricity Regulatory Index
(GERI 2022) notes that ERC has begun institutionalising practices that enhance
consumer rights and sector efficiency (World Bank/ESMAP, 2022). Internally, the
Commission has made progress on ICT adoption, recruitment of its own technical
staff, and engagement with academic institutions to strengthen research and policy
inputs.

At the same time, ERC's own assessments acknowledge persistent challenges.
Institutional capacity remains limited, with staffing shortages, expertise gaps, and
financial constraints. Resistance from stakeholders—particularly stateowned utilities
and private developers—has slowed the pace of reform. USAID's Energy Sector
Governance Assessment highlights low public awareness of ERC's role, weakening
consumer engagement and accountability (USAID, 2021). Implementation gaps also
persist. While the Roadmap identifies 48 activities, annual reviews may not fully
capture systemic weaknesses, resulting in uneven enforcement (USAID, 2021; MCC,
2019).

Comparisons with international peers such as India's CERC, South Africa's National
Energy Regulator (NERSA), and the UK's Ofgem underscore these limitations. These
institutions benefit from stronger safeguards against political interference, larger and
more specialised technical teams, and sustained consumer outreach programmes.
Ofgem, for example, regularly publishes performance scorecards to build public trust,
while CERC has advanced marketdesign and renewable integration frameworks. The
World Bank's GERI further emphasises digitalisation—through smart grid monitoring,
Alenabled forecasting, and automated compliance systems—as a key enabler
of regulatory effectiveness, an area where ERC remains at an early stage (World
Bank/ESMAP, 2022).

Green Growth Nepal
Green Growth Nepal (GGN) is an adaptive programme supporting the Government of

Nepal's ambition to build a green, inclusive, and resilient economy that secures the

Torera |uTE (frera e st wTRE, voc3) W

PCRRNRN)




Forera e st

country's longterm prosperity.

Funded by the UK's Foreign, Commonwealth and Development Office (FCDO) and
implemented by PwC, GGN focuses on three strategic pillars:

= Enhancing sustainable economic policies and increasing foreign direct investment
to drive green growth

= Empowering federal and local governments to develop and implement
climateresilient projects

= Deepening Nepal's financial sector and mobilising climate finance to underpin
green growth

Across these pillars, GGN emphasises policy reform and sustainable capacity building,
extending support to provincial and local institutions alongside national bodies.

ERC and GGN: A Strategic Partnership

Nepal's energy sector is entering a decisive phase. The Energy Development Roadmap
and Action Plan 2024 sets out an ambitious trajectory: installed capacity is expected
to rise from roughly 3,400 MW today to 28,500 MW by 2035, with half of that
earmarked for export. Hydropower anchors this vision, supported by hundreds of
projects already under construction. Private sector participation is projected to
expand significantly, while crossborder trade with India and Bangladesh is reshaping
market dynamics. Planned reforms promise liberalisation and open access trading,
signalling a fundamental transformation of the sector.

GGN Support to ERC: A Three-Pillar Framework

PILLAR 1:

PILLAR 2: INSTITUTIONAL

REGULATORY CAPACITY DEVELOPMENT

—(or—
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Yet this ambition rests on a fragile foundation—the institutional capacity and
effectiveness of the ERC. Expanding private participation across generation,
transmission, distribution, and trade requires predictable rules, transparent tariffs,
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and credible dispute resolution. Without a strong regulator, investor confidence,
consumer protection, and the reliability of crossborder trade are all at risk.

Recognising this, GGN has placed ERC at the centre of its support strategy. The
partnership is structured around three interlinked fronts: regulatory capacity,
institutional development, and embedded technical assistance. Each intervention is
designed not only to address immediate gaps but also to lay the groundwork for
longterm sustainability, ensuring ERC evolves into a credible, independent regulator
capable of steering Nepal's energy transition.

Enhancing ERC's Regulatory Capacity

GGN's support to ERC's regulatory capacity directly advances its objective of
enhancing sustainable economic policy and attracting green investment. Transparent,
costreflective tariffs, predictable licensing frameworks, and credible financial
oversight are critical to reducing regulatory risk and lowering the cost of capital for
hydropower, storage, and transmission projects. In Nepal, longstanding reliance on
fixed tariff regimes has constrained price discovery and weakened investment signals.
GGN's interventions therefore focus on strengthening ERC's analytical foundation to
enable evidencebased, forwardlooking regulation.

A Hydropower Generation Cost Benchmarking Study disaggregated hydropower
generation costs using technical parameters such as installed capacity, gross
head, and energy generation, providing ERC with robust reference points for tariff
determination. This directly reduces information asymmetry between regulators and
investors and supports costreflective pricing. A complementary operational cost
benchmarking study, currently underway, aims to establish reliable benchmarks for
hydropower operating costs, reinforcing the transition away from rigid tariffs toward
dynamic regulatory models. Experience from India's Central Electricity Regulatory
Commission illustrates how such reforms are essential to sustaining investor
confidence and competitive markets.

In parallel, GGN's ongoing review of listed hydropower companies contributes directly
to its objective of deepening the financial sector and mobilising climate finance for
green infrastructure. A credible regulator reduces uncertainty for banks, pension
funds, international financiers and shareholders seeking stable, longterm returns.
A comprehensive review of listed hydropower companies is being undertaken to
strengthen ERC's financial oversight. By developing standardised indicators and
reporting structures, this intervention enhances ERC's ability to regulate capitalraising
practices transparently and consistently.

Together, these measures help create a stable and credible policy environment
capable of mobilising foreign direct investment at scale—an essential condition for
delivering Nepal's ambitious generation expansion and export targets.

Building ERC's Institutional Capacity

GGN's support to ERC's institutional development aligns with its objective of
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empowering institutions to deliver climateresilient development. As climate variability
increases hydrological uncertainty, regulatory decisions on dispatch, pricing, grid
planning, and system adequacy will become more complex and consequential.
Strengthening ERC's institutional systems is therefore vital to ensuring that climate
risks are anticipated, managed, and embedded within regulatory outcomes rather
than transferred to consumers or investors ex post.

While ERC has issued foundational instruments—including the Electricity Consumer
Tariff Determination Directive (2076) and licensing procedures for generation,
transmission, and distribution—several critical bylaws and market frameworks remain
under development. Drafts of the Dispute Resolution Bylaw, Open Access Directives,
and proposals on transmission line costsharing and corporate governance standards
exist, but frameworks for competitive market operations, transmission pricing, and
compliance monitoring remain incomplete. As a relatively young regulator, ERC also
faces constraints arising from financial dependence, limited staffing, and overlapping
mandates with other agencies.

GGN's work with ERC has therefore focused on helping ERC balance daytoday
regulatory responsibilities while addressing these structural gaps. The Operational
and Regulatory Framework (ORF) developed as part of GGN support marked a
significant step in formalising internal governance, introducing fund utilisation
guidelines, proposing human resource incentives, and recommending amendments
to capitalmarket directives for hydropower entities. At the same time, inadequate
coordination among MoEWRI, NEA, DoED, and SEBON continues to constrain
regulatory coherence. In this context, there is an acute need for stronger institutional
coordination mechanisms, including a Cabinetbacked Energy Coordination Council
and reinforced technical working groups.

Building on the ORF, a fiveyear Strategic and Organisational Development (SOD)
Plan is being advanced to support ERC's institutional maturity. Anchored in ERC's
Roadmap 2024/25-2028/29, the plan prioritises regulatory independence, ICT
integration, transparent decisionmaking, supervision and compliance, and human
resource development.

By strengthening ERC's institutional resilience, GGN is helping to ensure that
regulatory governance remains robust in the face of climate uncertainty and rapid
sector expansion.

Embedded Technical Assistance

Recognising ERC's staffing constraints, GGN has provided embedded technical experts
to bridge immediate gaps, sustain regulatory operations, and accelerate institutional
learning. Specialist support has strengthened ERC's work on consumer protection
frameworks, battery energy storage pricing methodologies, distribution network
planning, and compliance monitoring—areas that directly influence bankability and
investor confidence in emerging market segments.
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Digitalisation has been a central pillar of this support. GGN has assisted in upgrading
ERC's Document Management System, enabling a shift toward paperless filing,
approvals, and reporting, reducing delays and improving traceability. Ongoing
efforts focus on integrating the system with regulatory workflows, strengthening
data security, and enabling analytical reporting based on licenseesubmitted data.
Additional initiatives—including the development of an Advisor Portal and the
conceptualisation of a Regulatory Information Management System with potential
Alenabled automation—Ilay the groundwork for modern, datadriven oversight.

Challenges Ahead

A persistent constraint across these interventions has been the lack of reliable,
centralised data. Although ERC is well positioned to serve as the sector's data
repository, current practices remain fragmented. Licensee reports are often
stored as scanned documents, DoED continues to rely on physical records, and
independent power producer data is not centralised, creating gaps in evidencebased
decisionmaking.

Institutionalising knowledge also remains challenging. Only recently has ERC begun
recruiting staff through the Public Service Commission—a critical step toward building
internal expertise. Continued reliance on external consultants raises sustainability
concerns. While the SOD Plan represents progress, current staffing and systems
remain insufficient for ERC to fully discharge its mandate.

Fragmentation of governance arrangements further compounds these issues.
Overlapping mandates and misaligned planning cycles across MoEWRI, NEA, DoED,
and SEBON create regulatory frictions and slow reform. Stronger coordination
mechanisms are essential to reduce duplication and enable coherent sector planning.

Together, these challenges underscore ERC's core challenge: without reliable data,
institutionalised knowledge, and effective coordination, its regulatory authority risks
being undermined. Strengthening ERC, therefore, is not simply about drafting new
rules or technical fixes, but about building an institution capable of commanding
trust, integrating information, and coordinating across government.

The Way Forward

Consolidating ERC's role as a credible, independent regulator requires sustained
efforts. Priority actions include establishing a centralised digital repository for sector
data, institutionalising knowledge through continuous capacity development, and
strengthening interagency coordination among MoEWRI, NEA, DoED, and SEBON.
Addressing these gaps will enable ERC to move beyond reliance on external expertise
and provide investors with confidence in transparent tariffs, reliable powerpurchase
agreements, and effective transmission planning.

In this context, continued partnership between ERC and GGN will be critical for ERC's
effectiveness. Potential areas of further collaboration include tariff methodologies
for battery energy storage and pumpedstorage projects, operationalisation of the
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Strategic and Organisational Development Plan, and deployment of digital systems
to strengthen regulatory oversight. By advancing these reforms, ERC will achieve
regulatory improvements that translate into lasting institutional maturity. And this
will be much more than shortterm technical gains.

Nepal's energy ambitions cannot succeed without a strong regulator at their
centre. GGN's threepronged support is already a step towards strengthening ERC's
tools, processes, and credibility. Lasting impact, however, will depend on improved
coordination, financial autonomy, and genuine independence. Effective regulation is
not merely a technical requirement—it is the cornerstone of Nepal's green growth
and its future as a regional energy hub.
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Power Purchase Agreement
(PPA): An Overview v

# Dr. Jhamak Prasad Sharma’

Background

We know that every aspect of the engine of progress in the contemporary society is
driven by the electricity. Electricity service has five dimensions namely, generation,
transmission, distribution, trade and consumption. Among them the former four
dimensions drive and affect the consumption sector. The contemporary world has
adopted the practice of unbundling in the electricity service. Unbundling is the process
of breaking up a package of products or services into its individual components to
be sold separately. This involves separating the production and supply of energy
from the infrastructure (generation, transmission and distribution). This is often a
regulatory requirement designed to prevent monopolies and ensure fair competition.
In this context when the power generation project and power distributor are separate
entities the generator has to sell and the distributor has to purchase the power by
concluding a contract which is called PPA (fo=Iq @fte forsht @it in Nepali). Hence
the PPA is the central contract for any power generation project. PPA is a long-term
contract between an electricity generator and a buyer (offtaker), commonly used for
renewable energy projects to secure stable, fixed-price energy over 5-20 years. They
enable project financing by guaranteeing revenue, while helping corporate buyers
achieve sustainability goals.

PPAs are generally categorized into physical (actual electricity delivery)
and virtual (financial settlement) types, with on-site, off-site, and sleeved variations
based on how the energy is delivered. The primary types are:

= Physical PPA (On-site/Direct Wire): The generator supplies electricity directly to
the buyer's site, bypassing the public grid.

= Physical PPA (Off-site/Sleeved): The project is remote, and the electricity is
transported via the public grid, usually requiring a utility to act as an intermediary
to "sleeve" the power. A sleeved Power Purchase Agreement (PPA), sometimes
referred to as a direct PPA, retail PPA, or physical PPA, is a contractual structure
where a third-party intermediary—typically a licensed electricity utility or retailer—
facilitates the delivery of renewable energy from a generator to a buyer. Itactsas a
middle ground between "behind-the-meter" physical delivery and virtual/financial

-
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PPAs.

Virtual PPA (VPPA/Financial): A financial contract (derivative) where no physical
electricity changes hands. It settles the difference between a fixed price and the
market price.

Merchant PPA: A PPA where the producer sells electricity directly to a trader or
in the market, often with shorter terms.

PPAs are typically categorized based on how the electricity is delivered, who the
parties involved are, and how risks like pricing and production are handled. While
there are many variations, most PPAs fall under these primary categories:

1. Delivery & Location Types

The most common way to distinguish PPAs is by whether electricity is physically
delivered to the buyer.

Physical PPA: The generator sells and delivers physical electricity to the buyer.
This can be through the public grid or a direct connection.

> On-site PPA (Direct Wire): The renewable system (like solar panels) is installed
directly on the buyer's property. Power is consumed where it's generated,
often bypassing the public grid.

> Off-site PPA: The power plant is located remotely, and electricity is delivered
through the public transmission grid.

Virtual PPA (VPPA) / Synthetic PPA: This is a financial contract, not a physical one.
The buyer doesn't take delivery of the electricity but receives renewable energy
certificates (RECs) while settling the difference between a fixed "strike price" and
the market price.

Sleeved PPA: A hybrid approach where an intermediary utility "sleeves" (manages

the delivery of) electricity from an off-site generator to the buyer's site through
the grid.

2. Contracting Party Types

PPAs are also defined on the basis of who is buying and selling the power.

Corporate PPA: A contract between a private business (the buyer) and a power
producer.

Utility PPA: An agreement where a utility company buys power from a producer
to resell to its customers.

Government PPA: An agreement where a government entity is the end consumer.

Retail PPA: Often used by smaller businesses, where a retailer aggregates renewable
energy from various projects and sells it to the customer at a negotiated rate.

3. Risk and Pricing Structures

Contracts are often tailored to manage specific financial or operational risks.

Pay-as-Produced PPA: The buyer must take all the power the plant generates,
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meaning the buyer bears the risk if production is higher or lower than expected.

= Baseload (Firm) PPA: The generator guarantees a fixed, constant volume of
power, regardless of actual production. The producer bears the risk of meeting
this volume.

= Portfolio PPA: Allows a buyer to purchase power from a collection of different
renewable projects rather than just one, helping to diversify risk.

Giving due consideration to the limited public and concessional capital, the utilities
(also governments) choosing the project finance route have to carefully consider
the demands of the sponsors and of the lenders where it becomes essential to
understand their key concerns to avoid the failure of the project. Since the PPA is an
agreement defining the cash flow structure of a project, it becomes a central to the
bankability of a transaction which also means that the offtaker's creditworthiness
will be a primary focus of the lender's credit analysis of the project. Further, the risks
like delay in construction, currency convertibility and transferability, and political and
natural force majeure need to be properly allocated while negotiating a PPA.

In an electricity framework either it may be unbundled one or bundled one, there are
both primary actors and secondary actors of PPA. The generator or power producer
has to sell (evacuate) the generated electricity to a transmission company or
distribution company or offtaker (buyer) or in some cases directly to the consumer for
which PPA has to be concluded. In this context there are both primary and secondary
actors being involved in the negotiation and development process of PPA.

The primary actors are buyer (offtaker) and seller (power generation company) who
are the main signatories of PPA subject to their agreed terms and conditions set forth
in the respective PPA. The number and role of secondary actors may vary in different
situation depending on the legal and regulatory context of a respective country.
In general such types of secondary actors of PPA may be listed as host country
government, regulatory body, consumers, transmission companies, distribution
companies, lenders, fuel suppliers, engineering, procurement and construction (EPC)
contractor (construction company), plant operator, system operator etc.

In addition to the aforementioned primary and secondary actors, the sectoral regulator
of electricity has an apex role in PPA. In Nepal the Electricity Regulatory Commission
(ERC) plays such role as it has to approve the PPA by giving due consideration to
the welfare of all stakeholders namely, investor, generator, transmitter, trader and
ultimately the consumers in which various aspects of tariff fixation namely, investment,
production, transmission, distribution, cost and benefit, and also public sentiment and
social welfare.

Project Finance

Project finance is the financing of a project company by equity investors and lenders
based on the projected (contractual) cashflows of the project and the underlying
power asset value.ln such financing the sponsors/developers invest equity and the
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lenders provide long-term debt to the project company. Since the power projects
have high capital costs because of being large and expensive, they need significant
capital. For that purpose a well drafted and balanced PPA is necessary so as to
attract such level of financing.

Bankability

The bankability concept is continuously evolving and it is subject to change depending
on the context of the project, evolution of the technology, host country regulation
and lender perception of the associated risks. However a careful consideration is
needed in it so as to avoid the failure of a power project. Payment security is duly
considered as the parties often put in place mechanisms to prevent interruptions to
the projected stream of payments under the PPA. It is natural that the lenders require
a security interest over the assets of the project to secure the revenue of the project.
Furthermore, since the step-in rights allow the lenders to take control of the project
company in the event of default of a project company; they also require step-in rights
in the event of failure by the project company to fulfil its contractual obligations.

Offtaker credit support also is necessary in a PPA to improve the bankability of the
concerned power project. The host government will typically provide some form of
such credit support to the offtaker which may include a combination of sovereign
guarantees, comfort letters, put-and-call option agreements? letters of credit,
and escrow account?® provisions to provide payment liquidity and foreign currency
availability.

Tariff structures

The tariff structure in a PPA can be either dispatchable structure or non-dispatchable
structure. The dispatchable structure means that the tariff structure for dispatchable
technologies (thermal and large hydro) includes a payment for the capacity made
available to the offtaker and a payment for energy that is actually dispatched by
the offtaker. The non-dispatchable structure means that the tariff structure for
non-dispatchable technologies (wind, solar and smaller run of river hydro) consists
primarily of a payment for the energy generated by the generation facility. A fed-in
tariff4 may also be used to incentivize renewable energy projects.

2 A Put and Call Option Agreement is a contract combining a call option (buyer can force a sale)
and a put option (seller can force a purchase) over an asset, such as property or shares, at
a future date and predetermined price. Used heavily in property development and corporate
transactions, these agreements offer time to conduct due diligence, obtain approvals, or delay
settlements, with options often exercised within specific, strict timeframes.

3 An escrow account is a secure, third-party managed account that holds funds or assets on
behalf of contracting parties until specific conditions are met. In real estate, it holds earnest
money during negotiations and later collects a portion of monthly mortgage payments to pay
property taxes and homeowners insurance on the borrower's behalf.

4 A feed-in tariff (FiT) is a policy mechanism designed to accelerate investment in renewable
energy by offering long-term contracts to producers, typically guaranteeing a fixed, above-
market price for the electricity they feed into the grid. These programs, often lasting 10-
25 years, enable homeowners and businesses to sell excess solar, wind, or biomass energy,
fostering renewable growth.
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In Nepal there is the practice of take-or-pay clause in the PPA. This clause provides
that the power purchaser must pay for an agreed quantity of electricity regardless of
whether it actually takes that quantity or not. A take-or-pay clause is a contractual
provision, common in long-term energy and supply agreements, requiring a buyer to
either purchase a minimum quantity of goods (take) or pay a penalty fee if they fail
to do so (pay). It secures stable, predictable revenue for sellers (covering fixed costs
and debt) while guaranteeing supply for buyers.

Risk factors of PPA

Risk management is an unavoidable component of PPA in which allocation of risk is
to be duly considered. The risks inherent in the PPA should be allocated to parties
best equipped to mitigate that risks. Such risks may be mentioned as follows:

Seller Risk: The seller will typically bear the risks associated with their construction
and operation obligations under the PPA. Such risk may be the risk of failure to
commence construction, failure to reach the contract COD or the failure of the
constructed plant to satisfy the capacity requirement. There may be exception to
seller risk in which the seller may be excused from a failure to meet its obligation
when the delay is a result of the offtaker's action (or inaction). In such case, the seller
may be granted additional time or compensation for any additional costs incurred in
resolving the delay.

Offtaker risk: The offtaker will typically bear the risk of lower-than-expected demand
in the power market. Such risk is allocated to the offtaker through the use of capacity
paymentsS, in the case of dispatchable projects, or by undertaking to buy all electricity
the plant generates aand delivers, in the case of non-dispatchable renewable energy
projects.

Force majeure risk: Force majeure is a situation beyond control. The seller or offtaker
may be released from obligation under the PPA in a situation of occurrence of events
that are beyond control and which reasonably was not foreseen. In addition to the
release of obligation, the seller may also be entitled to receive capacity payments if
certain force majeure events occur. In a PPA it is often important to draw a distinction
between force majeure affecting the offtaker and the project company respectively.
Where the offtaker is affected by force majeure, the PPA would usually provide for
continuation of capacity and energy payments to the project company during the
period of the force majeure. If the effect of the force majeure event affecting the
offtaker is to delay the COD date, the project company may be entitled to claim
a deemed completion in which the project company may be entitled to deemed
capacity payments that cover debt service (which would have commences on the
original COD date) and any additional project costs incurred as a result of the delay.
A project company will also expect financial relief as well as time relief in case it is

5 The capacity payments are fixed, regular payments made to electricity generators for being
available to produce power, regardless of whether they actually generate electricity. These
payments ensure grid reliability by guaranteeing revenue for backup power plants (peakers)
needed during peak demand, covering their fixed costs and providing investment incentives.
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affected by local political force majeure.

Risk relating to stabilization clauses of PPA: The sellers may be posed risks as
a result of changes in tax and in laws. Such changes can fundamentally alter the
economics of the original agreement. The PPA will typically include terms allowing
the seller to be made economically whole in the event of a material change.

Risk relating to foreign exchange: The convertibility risk may occur in a situation
when payments under the PPA are in local currency, and the debt for the project is a
foreign currency. The power producer is subject to the risk of being unable to convert
the local currency to satisfy the foreign currency debt payments.

Default of PPA

In general, a PPA default occurs when a seller or buyer breaches contract
obligations (e.g., failing to deliver energy, failing to pay, or not meeting commercial
operation deadlines). Default triggers a cure period®, typically 30-90 days, after
which the contract may be terminated, potentially allowing lenders to take over
project rights. The default may

Since the default is followed by cure period; the actual cure periods under a PPA are
typically negotiated and will depend on the nature of the market, the structure of the
project, and the generation technology. The offtaker events of default can be noted
as failure to pay, insolvency, misrepresentation, failure to meet offtaker construction
milestone, default under another key project agreement, change in law etc.

Likewise, the applicability of project company events of default to a particular project
depends in large part on the project structure; and such events of default can be
noted as failure to reach financial closure, insolvency, misrepresentation, failure to
commence construction, failure to achieve COD, abandonment of the project etc.

Non-default events

Non-default events (or non-default losses, NDL) are financial or operational losses
incurred by a Central Counterparty (CCP) or organization resulting from events
other than the default of a clearing member. These include risks like cyber-attacks,
fraud, theft, investment losses, legal liability, or custodian failures, rather than a
member failing to pay etc. The non-default events in a PPA are specific, predefined
circumstances that allow for the termination of the contract or temporary relief from
contractual obligations without either party being held in legal default. These events
are typically outside the reasonable control of either party and include acts of God,
major political disruptions, or specific regulatory changes.

If the performance of the PPA is rendered impossible even in a situation of no fault of
either party, the offtaker or the project company usually have the right to terminate
the PPA. This happens mainly because of force majeure events either political or

6 Acure period is a specified timeframe in a contract, typically 30 to 90 days, allowing a defaulting
party to fix a breach (e.g., missed payment, failure to perform) before severe penalties, such as
contract termination or loan acceleration, are enforced. It functions as a legal grace period to
remedy non-compliance.
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non-political, persisting for a prolonged period of time, and making impossible the
performance of obligations by one or more parties under the PPA. Either the offtaker
or the project company may terminate the PPA in a situation of prolonged natural
force majeure events, prolonged foreign political force majeure events, prolonged
local force majeure events, etc.

Dispute Resolution

Since a PPA is a long-term contract, there may arise dispute between the contracting
parties in course of time in spite of negotiating a sound PPA and best intentions.
When a dispute appears, all of the parties are interested to resolve dispute as quickly,
efficiently and amicably as possible because a prolonged dispute is detrimental to
them. So proper resolution mechanism is adopted subject to the requirement of
situation.

Informal resolution mechanism: After the execution of the PPA, when a dispute arises,
the best thing parties can do is dialogue or to talk to each other by the technical
staff which resolves most of the disputes immediately. If the issue is not resolved,
a discussion between the senior management of both the offtaker and the project
company can be fruitful. PPAs normally require that the parties negotiate in good
faith so as to amicably resolve the dispute.

Formal resolution mechanism: The formal resolution mechanisms can be mediation,
arbitration, or litigation. The choice of proper mechanism depends on the interest
of the relevant party. After failure of mediation or arbitration, the ultimate step is
litigation in which the party has to file a complaint to the competent authority or
court. In Nepal the Electricity Regulatory Commission has the jurisdiction to hear
such case in the capacity of quasi-judicial body.

Boilerplate Provision

Boilerplate provision is also called back-of-the-document provision. It is a standard,
repetitive, and often non-negotiated clause placed at the end of legal contract.
It governs the "mechanics" or operational aspects of the agreement rather than
the substantive business terms, covering issues like jurisdiction, severability, and
amendments. Despite being routine, such clause is essential for managing legal risks
and ensuring the contract functions properly. Hence, boilerplate provision in a PPA
is standard, "miscellaneous" clause typically located at the end of the contract. While
not covering the core commercial terms (like price or volume), such clause is essential
for regulating how the contract operates, how it is interpreted, and how disputes
are handled. It also denotes limitation of liability, indemnification, governing law and
others.

Other varieties of PPAs

There are also other types of PPAs that are different from the traditional projects
mentioned above. Some of them are described below:

ToreIa qeTEA (g e s wTRE, 203

2N\ 9




forera Frawm st

(a) Captive Power PPAs:

Captive Power PPAs are contracts where a power consumer buys electricity directly
from a dedicated generator—often renewable—constructed to meet their own
energy needs, frequently utilizing open access transmission. These agreements offer
substantial cost savings (30-50%) through waived cross-subsidy surcharges, long-
term price stability, and enhanced energy security. Such PPAs can be entered into
for on-grid or off-grid power plants. The parties are usually two private entities. The
credit quality of the offtaker will require careful investigation and a parent company
guarantee is often required for local operations in order to raise project finance debt.
Sovereign support for the transaction will not normally be available. Risk allocation
remains similar to traditional PPAS.

(b) Cross Border PPAs

Cross-border PPAs are long-term contracts where a corporate buyer purchases
renewable energy fromageneratorinanother country,often to meetsustainability goals
or access cheaper resources. These are usually structured as virtual (financial) PPAs
to bypass physical transmission hurdles, allowing companies to receive environmental
certificates (like GOs)’” while navigating complex regulatory and cross-jurisdictional
risks. These contracts are normally drafted as supply agreements. If project finance
debt is to be raised to fund the construction of infrastructure utilizing the revenue
stream from a cross border agreement, due consideration needs to be placed on
appropriate risk allocations, security and penalties for defaults and termination.
Parties need to agree on the applicable law for the contracts, the connection point,
cascading faults and load shedding risk, and must choose a common currency that
avoids currency mismatches.

(c) Emergency Power PPAs

Emergency Power PPAs are short-term, specialized contracts designed to secure
rapid, temporary electricity supply, often via mobile plants or skid-mounted units
during crises, capacity shortages, or for rural, urgent needs. These agreements, often
utilized in Africa, provide legal frameworks for fast-tracked, short-term generation.
These contracts are often not utilizing to raise project finance debt. The project
developer will usually develop a mobile plant with equity and corporate debt® Terms
tend to favour the developer and tariffs tend to be higher. Due to the emergency
nature of the power plant, competitive procurement procedures may not always be
required or used. Extra attention will be required to protect the offtaker's interests.

7 Guarantees of Origin (GOs or GoOs) are electronic certificates that prove to consumers that a
specific quantity of energy—typically 1 megawatt-hour (MWh)—was produced from renewable
sources. They ensure transparency in the energy market, allowing businesses to verify green
energy claims and avoid greenwashing.

8 Corporate debt, including bonds and loans, is a primary financing method for companies to
fund operations, expansion, and Al-related capital expenditures. Al-related capital expenditures
(capex) are experiencing an unprecedented surge, with major technology companies
("hyperscalers") accelerating investments to build out data center infrastructure, advanced Al
chips (GPUs), and power supply capabilities.
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Conclusion

Since the PPA is a legally binding contract—typically between a private developer
(power Producer) and the Nepal Electricity Authority (NEA) so as to govern the sale and
purchase of electricity for several decades it is the backbone of the country's energy
sector, providing the financial certainty needed to build large-scale infrastructure.
Because of hydropower and solar projects being capital-intensive, as the banks
usually require a signed PPA with a fixed revenue stream before they will grant a
loan; PPA is essential for project financing. It is only the PPA that defines who bears
the brunt of specific risks, which is critical in Nepal's difficult terrain and evolving
market. Under "Take-or-Pay," the NEA must pay for the energy even if it cannot use
it. Recently, a debate was arisen as the government attempted to shift toward a
"Take-and-Pay" model. The developers made their dissatisfaction at "Take-and-Pay"
model stating that it makes projects unbankable because it removes the guarantee
of payment during surplus periods. The PPA is also a tool for the government to
manage its energy mix and long-term targets. The government, Electricity Regulatory
Commission and the Water and Energy Commission Secretariat, in course of their
study, analysis and regulatory function, use PPAs to balance different energy sources,
such as Run-of-River (RoR), storage-based hydro, and solar, to ensure grid stability
throughout the year. Hence, PPAs are foundational to strengthening the financial
viability of renewable energy projects and enhancing overall electricity stability in
Nepal.
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A concept note Optimal BESS
Expansion and Dispatch Model
for Hydropower and Regional

Trade Based Power Grid

# Deependra Neupane'

In recent years, reduction in the price of battery storage system and high penetration
of renewable energy resources, battery Energy storage system (BESS) has becoming
popular worldwide. Additionally, the intermittency in both generation due to
intermittent renewable resources and time varying loads in power system network,
demands adequate storage system to ensure reliability and optimal operation
[1]. The BESS or The Utility-scale batteries that are typically ranges from several
megawatts hours to hundreds of megawatt hours in storage capacity are connected
to distribution or transmission networks or power-generation assets. Over the past
15 years, battery storage costs have declined significantly, due to technological
improvement and increased global manufacturing which lead to economies of scale.
Globally, costs of fully installed battery storage projects declined by 93% between
2010 and 2024, from USD 2,571/kWh to USD 192/kWh [2]. Additionally, battery storage
costs in 2024 decreased by 38% for a 2-hours system and 32% percent for a 4-hours
system compared to 2023. As storage costs fall, the combined cost of renewable
power generation and storage solutions becomes increasingly competitive with
conventional power sources. With more supportive policies and market mechanisms,
BESS is poised to be a cornerstone technology for achieving high levels of renewable
energy integration in the power system, making renewable power more attractive for
both producers and consumers.

With the growth of renewable energy integration, the power grid and power market
are facing several challenges. However, the integration of energy storage system
have come up with the solution to tackle the challenges more efficiently and cost
effectively. The figure Thave shown the possible Battery storage device services along
with their relevence for renewable energy integration. The various services electricity
storage can potentially offer to support grid operations have often been grouped
under energy services, ancillary services, transmission and distribution infrastructure
deferral and congestion relief, and customer energy management services.

1 The author is assigned to the Electricity Regulatory Commission in the capacity of Joint
Director (M 9846642367). --- Editors
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Figure 1: Energy storage services and their relevance for renewable energy
integration [1]

Noways, in many power grid all over the world, use of BESSs for grid applications
such as frequency regulation by providing system flexibility and energy shifting called
as energy arbitrage are getting more popular [3]. In a market setting, when allowed
to participate in the wholesale market, storage can consume or feed in electricity in
response to price signals, in particular increasing demand when prices are very low —
or even negative. While negative prices could be a sign of inflexibility in the system,
storage can prevent such phenomena from happening by consuming electricity and
being paid to do so [4]. A common way of performing energy arbitrage in electricity
markets is by buying or selling electricity in day-ahead markets and then taking
an offset position in intraday and real-time markets. There are several examples
worldwide on using the BESS for energy arbitrage. The Honsdale Power Reserve,
South Australia, deployed by Tesla and managed by Neoen with a total capital cost
of AUD 90 million, has the storage capacity of 129 MWh,J00 MW (currently 194
MWh, 1560 MW), has been used for energy arbitrage and regulation and contingency
frequency control cooperating with 315 MW of wind turbines. It is one of the world's
largest lithium-ion battery installations [5].

In the context of significance of storage system in electric supply capacity, the
storage system provides flexibility in the power system supply demand regime.
Traditionally flexibility has been provided by conventional generation sources with
high ramping capabilities, low minimum loads or short start-up times. However, to
integrate very high shares of VRE, flexibility should be harnessed in all parts of the
power system to minimize the total cost of providing flexibility shown in figure 2.
Electricity storage together with other mitigation measures (for example demand
response, flexible generation, and smart transmission and distribution networks)
could enable the integration of solar and wind power at very large scales [4]. National
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Grid had launched a 200 MW auction to provide Enhanced Frequency Response
(EFR) through capacity reserves in the United Kingdom. Out of the bids National Grid
selected 8 battery storage projects with an average price of GBP 9.44 per MW of
EFR per hour, to secure a total of 201 MW of battery storage for 4 years [B].

Figure 2: Traditional flexibility providers (left) versus emerging flexibility
providers (right)

Having so much advantagesoverenergy arbitrage andimprovement of system flexibility,
power system experts and modelers who may wish to adopt electricity storage system
are keen on performing the valuation studies. Energy storage valuation studies are
analytical assessments that quantify the economic, operational, and financial benefits
of storage systems. There are several stages on performing the valuation studies of
BESS system in power system. Apart from the identification of multiple services
that suit on a particular system network and determination of suitability of various
technology, one of the major state is developing the system expansion modelling
to optimize the capacity of storage system. This includes developing the least cost
expansion modelling (LCEM) of BESS system for a typical power system network
considering the available sources and a possible demand profile. LCEM is utilized
to optimize the capacity of storage and any alternative technologies. It requires
formulating an optimization problem for minimizing the cost of BESS system optimize
the benefits of having storage in the electric power system [4]. The model, depending
on the tool capabilities, can consider renewable intermittency, energy efficiency,
demand response, electricity storage and peaking power plants, as well as sector-
coupling options to reduce total system investment and operating costs. The analysis
should start from the existing system and take into account the cost of additional
investments in electricity storage and flexibility alternatives. The outputs are the
cost-effective additional investment in BESS technology for the different scenario.
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This concept note presents the optimal expansion of BESS system for the power
system that has dominant RoR based hydro along with PRoR based and has provision
of importing/exporting power to wholesale market. In the country like Nepal, power
system faces significant challenges due to seasonal hydrology variations and reliance
on cross-border electricity imports. This concept note presents the optimization of
a hybrid system involving Run-of- River (RoR), Peaking Run-of-River (PRoR), and
Battery Energy Storage Systems (BESS) to minimize total system costs while
meeting hourly demand. This concept note is provides a foundation for developing
LCEM for BESS system for the typical system mentioned.

By incorporating realistic ramping for PRoR and decoupled costs for BESS, the
model serves as a decision- support tool for grid expansion and reducing import
dependency during peak hours. As the grid transitions from simple Run-of-River
(RoR) plants to more complex configurations, the integration of Peaking Run-of-River
(PRoR) and Battery Energy Storage Systems (BESS) becomes essential. This concept
note utilized PyPSA to model these dynamics, focusing on least-cost dispatch and
capacity expansion. The foundation of the note is a hourly resolution model of the
grid. Basically, three primary supply-side assets were defined:

1. Run-of-River (RoR) Hydro: Modeled as non-dispatchable generation power plants.
These plants are "must- run,” meaning their output is dictated by river hydrology
rather than market demand.

2. Peaking Run-of-River (PRoR): Modeled with specific reservoir constraints. Unlike
simple RoR, PRoR plants can "pond” water for several hours to meet peak demand.
We implemented specific logic to ensure these units did not "charge” from the
grid, reflecting their physical nature as inflow-driven reservoirs.

3. Cross-Border Imports (EX): Modeled as a generator with a time-varying. By
importing hourly Market Clearing Price (MCP) data from the Energy Exchange
(EX), the model could decide between local generation and regional imports
based on real-time economics.

This note is based on the formulating and solving optimization problem that considers
the total expansion and operation cost of the system. This concept note use Linear
Programming (LP) solver that minimizes the Total System Cost. The objective
function (Z) accounts for the sum of operational expenses (fuel/import costs) and
annualized capital expenditures (investment in new batteries). The constraints for
the optimization problems are:

1. The Power Balance Constraint: Ensuring that at every hour, the sum of generation
and storage discharge equals the load plus storage charging.

2. State of Charge (SoC) Conservation: A dynamic equation tracking the energy
levels in reservoirs and batteries, accounting for efficiencies, inflows, and
discharge limits.
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In this method, the battery is model as a single fixed unit is defined number of hours
of operation (backup) and installed capacity. The optimization problem and the solver
find the optimal size of battery storage with predefined operating hours on the basis
of import marginal prices. If the price spikes in the Market Clearing Price (MCP) are
short-lived, the model optimizes for a high-power/low-energy configuration. If the
energy deficit spans the entire evening, it shifts toward high-energy storage.

The optimization is formulated as a Linear Programming (LP) problem. The objective
is to minimize the total system cost Z, comprising annualized capital expenditures
(CAPEX) of BESS and hourly operational expenditures (OPEX). As the marginal cost
for hydro power plants is almost negligible, the cost for importing energy.

For a storage system with a fixed duration TBESS,max, the power capacity p"nom
and energy capacity e'nom are coupled such that e"BESS,nom = TBESS,max - p"nom.
The objective function is thus reduced to a single investment decision variable per
storage unit:

The state of charge E, is strictly constrained by the optimized power capacity:
Where,

called as the scaled cost of BESS. CBESS,i is the cost per MW of ith BESS, p"BESS,i
is the optimal BESS capacity to be expanded in MW. The MP represents the Marginal
Price, Th is the time horizon under consideration to run the optimization problem. The
subscript t represent the hourly values, Et represents energy stored in the BESS and
PRoR for different time t. Similarly, n represents efficiency, y loss is the natural loss
or power degradation of BESS and Inflowt accounts for natural river flow into the
PRoR reservoir. For simplicity, ramping constraints are not used for the PRoR based
hydro systems.

For the financial viability of the BESS, the net cost (scaled) should be less than that
of the net import cost at the time horizon under consideration.

For a example point a view, a typical demand characteristic for a region is shown in
figure 3b. The peak demand of the system is about 2000 MW. To meet the variable
demand of the system, combination of RoR, PRoR, Battery Storage and Import from
wholesale market has been considered. For appropriate power sharing, the inflow
for PRoR is taken about half of the total nominal capacity of 920 MW. The import
capacity is defined to be 1000 MW and RoR capacity of 900 MW. The time horizon
is taken for 168 hours (one week). The proportional share of the generation sources
is shown in figure 3a.

For the capacity expansion planning for optimal operation of the system, the BESS
system has been considered. As many literature suggests the model of BESS can be
done in terms of maximum hours of capacity with cost per MW.

Total Cost(Rs./MW) = Energy cost(Rs./MWhr) x Duration(hr) + Power cost(Rs./MW)
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Generally, for storage system modelling the cost is considered for per MW basis. To
find the optimal size of BESS, the BESS system of 4 hr capacity has been taken.
The cost of the battery of 4 hour is taken as NRs. 36 Million per MW. In terms of
MWhr, for the same BESS the cost is equivalent to NRs. 9 Million per MWhr. The
lifetime years for the battery capacity is taken as 15 years with discount rate of
8 %. The initial overnight investment is converted to annuity cost and the scaled
capital cost for the battery is calculated for the time horizon under concept note.
The optimization problem gives optimal dispatch and optimal size of the Battery that
minimizes the objective function and follows the constraints. The optimization model
gives the optimal size of battery viable for the system to balance for dynamic
import price, PRoR charging and discharging characteristics and RoR supply.

The optimization problem formulated has been solved using Python for Power System
Analysis library [7]. As this example is solved for the concept note, the time horizon
for the analysis is considered for a week. The capital cost or the overnight cost of the
BESS has been converted to the scaled value for the time frame by applying annuity
factor and time horizon factor as mentioned in equation 3. Solving the minimization
problem mentioned in 1, the solver gave the optimal size of BESS to be 96.33 MW, 200
MWhr (as already mentioned, BESS having 4 hours). The optimal dispatch result for
the generation combinations is shown in figure 4. The figure depicts that the BESS
is used to charge during the low price time of MCP and even the low load condition
and used to discharge during high peak and high price condition. Moreover, during
lo price, even the PRoR generator are not dispatched resulting storing of water (in
terms of energy shown figure) and dispatch during high market price condition and
even peak demand situation.

To make the concept idea more interesting, a sensitivity analysis is performed. In the
analysis, the optimization problem is repeatedly solved for different interest rate of
BESS investment along with different storage time and the levellized cost of electricity
for the particular BESS as mentioned in figure 5. The result shows that lower the
cost of the BESS with higher time of storage gives higher storage technology to be
optimal with lower LCOE. For the cost we have used in the optimization problem i.e.
36 million per MW, for discount period of 8%, we have obtained the 4 hours 37 MW
capacity BESS system. However, if we can reduce the cost or increased the storage
hours for the same cost, the LCOE will reduce and even the optimal size of BESS can
be increased. It is almost infeasible to use the 1 hour BESS system for that cost for
the system we have considered here.

To summarize the note, in the cost-effective cases of BESS technology for typical
network environment i.e. market price, generation availability and most important
the demand profile, a variety of regulatory options can be considered to ensure that
cost- effective projects that are deployed. Policy makers and regulators can then use
the
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Figure 56: Sensitivity Analysis

results of this analysis to identify the economic viability gap and devise appropriate
incentives so that projects that are seen to be worthwhile at the system level. As
renewable technologies mature, policy makers, regulators and utilities are confronted
with new challenges related to planning, managing and operating the power system.
The rapid expansion of renewable resources prompts the need for a more flexible
energy system incorporating BESS to ensure that variable resources can be integrated
into the power system reliably and effectively [4].
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Electricity Regulatory
Commission (ERC): Regulation,
Digitalization and the Journey

Ahead.

= Prabesh Pokhrel
Introduction

The Electricity Regulatory Commission (ERC) of Nepal was established under the
Electricity Regulatory Commission Act, 2074 as an independent regulatory body to
oversee the electricity sector. Its core mandate is to regulate, monitor, and protect
the interests of consumers while ensuring a fair and transparent energy market for
both private investors and the general public. Since its establishment, the Commission
has been continuously fulfilling its responsibilities of regulation, monitoring, and
consumer protection. In today's digital age, information technology plays a vital role
in making the Commission's work more effective, transparent, and citizen-friendly.

Historical Background

The Electricity Regulatory Commission was established as an organized institution
under the Electricity Regulatory Commission Act, 2074. Even today, despite paper-
based processes and limited resources, the Commission has been seen to perform its
duties honestly.

Since Nepal's Digital Nepal Framework 2019 came into effect, the Commission also
committed to creating a Digital ERC, and as a result, today 70% of our work is done
online through Digital ERC. The Document Management System (DMS) allows file
management and petition-related work to be done, and ERC has developed its own
DMS to handle document going online. File Tracking and Workflow Automation tasks
are also being operated through the DMS.

As the Commission moves beyond just file-stamping, it is now necessary to also
develop and expand Regulatory Tools. It is believed that RIMS (Regulatory Information
Management System) will mark the beginning of Digital ERC 2.0 in the future.

Key Achievements

= Application to approval — all done through DMS.

= Notifications, broadcasts, and consumer complaint handling through Website and
SMS.
= Live dispute resolution using social media platforms.

1 The author is assigned to the Electricity Regulatory Commission in the capacity of IT Officer.
-- Editors
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= Public disclosure of detailed information on ERC's work through the Website.

= Digital document record-keeping through DMS.
= Through these systems, ERC has been able to reduce its paperwork by up to 70%.
Authenticity / Cyber Security

Trust is the core concept of digital services. Keeping that trust in mind:

= Use of Digital Signatures to authenticate important files and documents.

= Implementation of MFA (Multi-Factor Authentication) for Website and DMS login.
= Maintaining data confidentiality through End-to-End Encryption.

= Maintaining Security Audit and Disaster Recovery systems.

= Adopting advanced cyber security measures to prevent unauthorized access.
Challenges

= Limited resources.

= Lack of digital literacy.

= Growing cyber risks.

= Difficulty in inter-system integration.
Solutions

= Gradually migrating limited resources to Cloud Migration and Hybrid models.
= Fulfilling the need for training and User-Friendly (Ul Design).

= Advancing toward international standards such as ISO 27001 and the NIST
Cybersecurity Framework.

= Conducting regular Audit Trail activities — it is ERC's responsibility to turn these
challenges into opportunities and move forward.

Future Vision
Within the next 7-10 years, we can achieve the following goals:

= Development of a 100% paperless Workflow system.
= Development of Blockchain technology in tariff and Energy Trade Management.

= Implementation of a Mobile First Strategy — all services accessible from a
smartphone.

= Useof Aland Machine Learning for Predictive Analysis and Automated Compliance.

= Upgrading the Regulatory Information Management System (RIMS) and Document
Management System (DMS) to automate more tasks.

"Technology is the means, service is the goal" — with this core motto,

Our digital journey continues to move forward and uninterrupted.
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Infrastructure Regulation and
Electricity Market Design:
Theory, Global Practice, and
Nepal's Evolving Power Sector

« Bishal Shrestha’
1. Regulation in Infrastructure

Regulation forms the foundation of modern infrastructure systems, which underpin
both economic activity and social welfare. Sectors such as electricity, transportation,
water supply, and telecommunications differ from typical markets due to their high
capital intensity, long asset lifetimes, and essential public service obligations. In such
contexts, regulation becomes critical to ensuring stability, efficiency, and fairness.

Across the world, this role is widely recognized, even though institutional approaches
vary. Some regions rely on highly liberalized markets, while others maintain stronger
state involvement. Despite these differences, the underlying principle remains
consistent: regulation serves as a bridge between markets and the state, ensuring
that infrastructure systems are neither left entirely to market forces nor controlled
solely by government intervention.

At its core, regulation seeks to create a stable environment that attracts long-term
investment while safeguarding consumer interests. Infrastructure projects require
significant upfront capital and long gestation periods, making predictability essential
for investors. At the same time, consumers depend on these services for daily life,
making affordability and reliability equally important. Regulation operates at this
intersection, balancing the needs of both.

This balance is reflected globally in regulatory frameworks that prioritize credibility,
consistency, and transparency. Whether in electricity, telecommunications, or water
services, the objective remains the same: to support sustainable investment while
ensuring that essential services remain accessible and reliable.

2. The Economic Basis: Natural Monopoly

The need for regulation in infrastructure sectors primarily arises from the concept of
a natural monopoly. A natural monopoly exists when it is more efficient for a single
firm to provide a service than for multiple firms to compete. This situation typically
arises due to extremely high capital expenditure (CAPEX) requirements and strong
economies of scale.

A simple illustration highlights this principle. Suppose a system produces 100 units of

1 The author is assigned in Department of Electricity Development in the capacity of Electrical
Engineer. (M 9841791632) -- Editors
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service. If two firms each produce 50 units at a unit cost of 3, the total cost amounts
to 300. However, if a single firm produces all 100 units, the unit cost may fall to 2,
resulting in a total cost of 200. In this case, the system is clearly more efficient when
served by one provider.

Infrastructure systems such as electricity transmission networks, railway tracks,
and water pipelines require massive investments in physical assets. Once this
infrastructure is established, the marginal cost of serving additional users becomes
relatively low. This creates a cost structure where average costs decline as output
increases, making a single provider the most efficient outcome.

However, this efficiency comes at a cost. A monopoly provider, in the absence of
competition, has the ability and incentive to:

= Charge higher prices

= Reduce service quality

= Limit innovation

This creates a classic case of market failure, where the market, left on its own, cannot
deliver socially optimal outcomes. Regulation is therefore introduced as a corrective

mechanism. It ensures that the benefits of economies of scale are realized without
allowing the abuse of monopoly power.

In global practice, this has led to the widespread adoption of regulatory oversight
in monopoly segments, while allowing competition in segments where it is feasible,
such as generation in electricity or service provision in telecommunications.

3. The Need for an Independent Regulator

One of the most important institutional developments in infrastructure governance is
the creation of independent regulatory bodies. Traditionally, governments performed
multiple roles simultaneously, they owned infrastructure assets, operated services,
and regulated the sector. This concentration of roles often led to conflicts of interest.
Governments, by nature, are influenced by political priorities, fiscal pressures, and
administrative constraints. When acting as regulators, they may:

= Favor state-owned enterprises over private players

= Set tariffs based on political considerations rather than economic logic

= Delay critical decisions due to bureaucratic processes

Such conditions undermine investor confidence and distort market functioning.

To address these challenges, modern infrastructure systems rely on regulators that
are institutionally separate from the government. These regulators are typically
established through legislative acts, which clearly define their powers, functions, and
jurisdiction.

Globally, this model reflects a shift toward what is often described as an “arm's length”
regulatory framework. In this arrangement, the regulator is neither fully embedded

ToreIa qeTEA (g e s wTRE, 203

2N\ 9




forera Frawm st

within the government nor completely detached from it. Instead, it operates within
the broader governance system while maintaining independence in decision-making.
Governments continue to set overall policy directions, but regulators are responsible
for implementing those policies in a fair and technically sound manner.

Independence is not merely an institutional design feature; it is a prerequisite for
credibility and trust. Investors are more likely to commit capital when they believe
that decisions will be fair, transparent, and free from arbitrary interference.

At the same time, global practice also emphasizes that independence does not mean
absence of accountability. Regulators remain accountable to the legal system, the
legislature, and ultimately the public.

4. Transition to Electricity Sector Regulation: Market Design and
Emerging Challenges

Building on the broader global framework of infrastructure regulation, the electricity
sector represents one of the most sophisticated and technically demanding
applications of regulatory principles. Unlike many other infrastructure services,
electricity systems must maintain a real-time balance between supply and demand,
operate under strict physical constraints, and increasingly integrate diverse and
variable energy sources. As a result, regulation in the electricity sector goes beyond
traditional oversight and evolves into market design, defining how the entire system
functions.

At the heart of electricity regulation lies the concept of structuring markets in a
way that aligns economic incentives with physical realities. Globally, regulators have
converged toward a framework built around four fundamental pillars that define how
electricity markets operate.

5. Electricity Regulation: The Four Pillars of Market Design

Designing a regulated electricity market requires defining four key pillars that shape
both investment decisions and system operations.

The first pillar concerns generation capacity contracts, which determine how
investors recover costs. Some systems rely on long-term arrangements such as
Power Purchase Agreements (PPAs), providing guaranteed payments for energy
or capacity and ensuring predictable cash flows. Others use energy-only markets,
where revenues depend on real-time price signals, promoting efficiency but exposing
generators to revenue uncertainty and risks such as the “missing money problem.” In
practice, most countries adopt hybrid models that balance investment certainty with
market efficiency.

The second pillar is transmission planning and access. Since the grid is a natural
monopoly, regulators must ensure non-discriminatory access, allocate transmission
capacity, and define how network costs are shared. Clear access rules are essential
for enabling competition in generation while maintaining system reliability.
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The third pillar is scheduling and dispatch, which defines how electricity is produced
in real time. In centralized systems, a system operator optimizes generation based
on economic and physical constraints to ensure least-cost supply. In decentralized
systems, generators make their own production decisions based on market signals,
with the operator ensuring overall system balance. Many modern systems combine
both approaches, using decentralized scheduling with centralized real-time balancing.

The fourth pillar addresses congestion and imbalance management. Transmission
constraints and real-time deviations are inevitable, requiring mechanisms to price
congestion, allocate limited grid capacity, and settle imbalances between scheduled
and actual generation or consumption. These mechanisms are essential for maintaining
system stability and providing accurate economic signals.

Together, these four pillars form the backbone of electricity market design, determining
how efficiently and reliably the system operates, even though their implementation
varies across countries.

6. Regulating in the Age of Energy Transition

Electricity regulation is currently undergoing a profound transformation driven by the
global energy transition. This transition is often described through the framework of
the “Energy Trilemma,” which emphasizes the need for systems to be decarbonized,
decentralized, and digitalized. These shifts are not merely technological, they are
deeply interconnected with broader development objectives, including improvements
in the Human Development Index and the achievement of Sustainable Development
Goals.

The integration of renewable energy sources, particularly solar and wind, introduces
new complexities into system operation. Unlike conventional generation, these
resources are variable and dependent on weather conditions. As their share in the
energy mix increases, regulators must address the resulting operational challenges.

One of the most well-known manifestations of this challenge is the duck curve,
where high solar generation during the day reduces net demand, followed by a steep
increase in demand as the sun sets. This creates significant ramping requirements
for other generators, placing stress on system flexibility. Managing such dynamics
requires not only technical solutions but also appropriate regulatory frameworks that
incentivize flexibility and responsiveness.

7. The Evolution Toward Deregulation and Automated Systems

As electricity markets mature, the long-term trajectory of regulatory reform points
toward deregulation through market-based mechanisms. This does not imply the
absence of regulation, but rather a shift in its nature. Instead of direct intervention,
regulators focus on designing systems that can operate efficiently on their own,
driven by price signals and market interactions.

In such systems, real-time balancing of supply and demand is achieved through
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automated processes, supported by digital platforms and advanced optimization
tools. Prices reflect the true cost of electricity at any given moment, guiding both
production and consumption decisions. This represents a move away from the
traditional model of regulators as price-setters toward a new role as architects of
market systems.

However, this transition is not without challenges. Electricity sectors around the world
continue to face issues such as contractual disputes, regulatory uncertainty, and delays
in decision-making. Addressing these challenges requires ongoing improvements in
regulatory processes, including greater standardization, digitalization, and the use of
alternative dispute resolution mechanisms.

8. Electricity Regulation in Nepal: From Load Shedding to Market
Transition

While the global framework of electricity regulation provides the conceptual
foundation, the evolution of Nepal's electricity sector reflects a unique trajectory
shaped by resource endowment, institutional structure, and policy priorities. Over
the past decade, Nepal has transitioned from a period of acute electricity shortage
to one of rapidly expanding generation capacity, yet this transition has introduced a
new set of regulatory and structural challenges.

Only a few years ago, Nepal was characterized by severe load shedding, with power
cuts extending for several hours daily. This period highlighted the fundamental
issue of inadequate generation capacity and weak system planning. In response,
the Government of Nepal adopted aggressive policy measures to boost electricity
generation, particularly through hydropower development. This approach was highly
effective in achieving its immediate objective. Generation capacity began to increase
rapidly, driven by both public and private investments. However, the policy focus during
this period was heavily tilted toward generation expansion, often at the expense of
parallel development in other critical segments of the electricity value chain.

As a result, Nepal now faces a structurally imbalanced system. While generation
capacity has grown almost exponentially, transmission infrastructure has not kept
pace, emerging as a major bottleneck. Projects that are ready to generate electricity
often face evacuation constraints due to limited transmission capacity. This highlights
a classic regulatory and planning challenge: infrastructure systems must evolve in a
coordinated manner, and overemphasis on one segment can create inefficiencies
across the system.

At the same time, Nepal's hydropower-dominated system introduces strong seasonal
variability. During the monsoon season, when river flows are high, electricity
generation exceeds domestic demand, leading to surplus energy. However, during the
dry season, reduced water flow significantly lowers generation capacity, resulting in
energy deficits. This creates a cyclical pattern where the benefits of surplus energy
in the wet season are largely offset by the need for electricity imports during the dry
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season.

In this context, Nepal's electricity sector is now entering a new phase, one that requires
a shift from generation-centric policies to market-oriented regulatory reform. A key
step in this transition is the introduction of open access, which is widely recognized
globally as one of the foundational elements of electricity market liberalization. The
Electricity Regulatory Commission recently issued the “Directive on Open Access
in the Electricity Transmission and Distribution System, 2082”, establishing a legal
framework for non-discriminatory access to the national grid, allowing multiple
participants to use the same transmission and distribution infrastructure. In essence,
open access introduces the concept of “right to use the network”, separating
ownership of infrastructure from its usage, an essential step in transitioning toward
competitive electricity markets.

In the current Nepali context, open access is particularly significant for several reasons.
First, it addresses the limitations of a single-buyer model, where the Nepal Electricity
Authority has traditionally acted as the sole purchaser and distributor of electricity.
While this model was effective during the early stages of sector development, it
becomes restrictive as generation capacity expands and market complexity increases.
Second, open access enables direct transactions between generators and consumers,
allowing large industries, commercial users, and even cross-border traders to procure
electricity without being entirely dependent on the utility. Third, it facilitates better
utilization of surplus energy, particularly during the monsoon season, by enabling
flexible trade arrangements both within the country and across borders. In this sense,
open access is not just one of the steps, but arguably one of the first and most critical
steps in electricity market transformation. By allowing multiple users to access the
grid and by creating a framework where transmission services can be priced and paid
for transparently, open access begins to commercialize the network. It introduces the
idea that transmission is not just a public utility function but also a service that can
generate revenue based on usage.

This creates the foundation for potential private participation in areas such as:

= Dedicated transmission lines for specific generators or industrial consumers

= Public-private partnerships in grid expansion

= Merchant transmission projects linked to cross-border trade

However, in practice, several additional conditions are required for this to materialize:

= Clear tariff frameworks for transmission pricing
= Long-term visibility of demand and usage

= Risk-sharing mechanisms

= Strong regulatory certainty

In Nepal, while open access is a critical first step, transmission development is still
largely driven by public investment and planning. The directive opens the door for
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private participation, but the extent to which this potential is realized will depend on
future regulatory and policy evolution.

sDespite its transformative potential, the success of open access in Nepal will depend
on several factors:

= Strengthening transmission infrastructure to remove bottlenecks

= Enhancing institutional capacity for system operation and regulation
= Ensuring transparency and non-discrimination in implementation

= Gradually developing competitive market platforms

The transition from a monopoly-based system to a market-based framework is
inherently complex and must be managed carefully to avoid unintended consequences.

9. Reservoir-Type (Storage) Hydropower in Nepal: Regulatory Design
and Strategic Importance

As Nepal's electricity sector evolves from capacity expansion toward market
restructuring, reservoir-type (storage) hydropower represents the next stage of
system and regulatory development. While run-of-river projects dominate the current
generation mix, their seasonal nature limits their contribution to system flexibility.
Storage hydropower, by contrast, enables time-shifting of energy, grid stabilization,
and controlled dispatch, making it fundamentally different in both operational and
regulatory terms.

Recognizing this, the Directive on Power Purchase of Reservoir-Type Electricity
Generation Centers, 2082 establishes a dedicated framework for identifying, pricing,
and integrating storage projects. Rather than simply adding capacity, the directive
aims to embed flexibility into the power system while reallocating investment risk
through structured tariff design.

The directive adopts a cost-plus framework tailored to the risk profile of storage
projects. Tariffs are not fixed; they are reviewed and adjusted:

= after major construction contracts,

= at commercial operation date (COD), and

= every five years during operation.

This dynamic approach reflects evolving financing, construction, and macroeconomic
risks. The tariff structure incorporates debt servicing, return on equity (capped at

17%), O&M costs, and financial risks such as foreign exchange exposure, with a
standardized 70:30 debt-equity ratio.

Importantly, this model reallocates rather than eliminates risk:

= Energy-only pricing places full hydrological and dispatch risk on developers

= Structured tariffs distribute part of that risk to the system in exchange for
reliability and availability services

This reflects a key principle: storage hydropower provides system value beyond
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energy alone.

A central feature of the directive is the two-part tariff, separating revenue into
capacity and energy components.

Capacity Charge (Fixed Component): This covers fixed costs such as debt servicing
and financial obligations. Payments are based on declared availability, ensuring
revenue even when electricity is not dispatched.

This recognizes that storage provides value through readiness, the ability to generate
on demand, not just actual output. It stabilizes cash flows and improves project
bankability. However, it also introduces risks such as overcompensation and higher
long-term system costs, requiring strong monitoring and regulatory oversight.

Energy Charge (Variable Component): This is paid for actual electricity delivered and
covers variable costs like O&M and taxes. It ensures efficient dispatch and optimal
water use across seasons.

Without the capacity component, developers would face significant under-recovery
risks during low-generation periods, discouraging efficient reservoir operation.

The two-part tariff achieves a dual objective:

= Capacity payments ensure investment stability and system reliability

= Energy payments maintain operational efficiency and demand-responsive
generation

Together, they reposition storage hydropower as a multi-service asset, providing
energy, capacity, and grid stability. This structure, however, introduces a trade-off:
reduced private risk comes with increased regulatory responsibility. Mispricing either
component can lead to inefficiencies or higher costs for consumers.

10. Conclusion and Key Takeaways

The evolution of infrastructure regulation, particularly in the electricity sector, reflects
a broader shift from static oversight to dynamic system design. The fundamental
challenge remains consistent: balancing efficiency, equity, and long-term sustainability
in sectors shaped by natural monopoly characteristics and high investment risks. In
Nepal, this transition is especially pronounced. The move from generation-focused
expansion toward market-oriented reforms, including open access and the integration
of storage hydropower, signals a regulatory framework that increasingly values
flexibility, reliability, and efficient resource allocation. However, these advancements
also introduce greater institutional and regulatory complexity. The success of this
transition will depend not only on well-designed policies and tariff structures but also
on the strength of regulatory institutions, coordination across system components,
and the ability to adapt to emerging technological and market realities. Ultimately,
effective regulation will remain central to ensuring that Nepal's electricity sector
evolves in a way that is both economically efficient and socially inclusive.
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Who Watches the Dams?
Regulating Nepal's Hydropower
from the First Excavation to the

Final Drop of Spillway

& Subhash Subedi’

Imagine Nepal's Electricity Regulatory Commission receives a letter from a
hydropower developer: a 75 MW project on a tributary of the Karnali is complete and
ready for commercial operation. Attached is a thick stack of self-certified compliance
documents. No ERC engineer visited the site during construction. No independent
inspector reviewed the penstock installation. The ERC reviews the documents, finds
them in order, and issues the commercial operation certificate.

This is not hypothetical. It is, with minor variations, normal practice. And it should
awake us.

Nepal is building hydropower at a pace this generation has never witnessed. The
government targets over 12,600 MW within the next decade. Dozens of projects i.e.
from 5 MW micro-hydro schemes to 900 MW storage projects are simultaneously
in survey, construction, or commissioning, sitting atop one of the world's most
seismically volatile mountain ranges. While the numbers of PROR and Storage type
projects are increasing in Nepal significantly in recent years, the consequences of a
single dam failure could be measured in thousands of lives.

Against this backdrop, Nepal's Electricity Regulatory Commission, established
by the ERC Act of 2017 and operational since May 2019, remains in the words of
one independent assessment, primarily a 'Share Structure IPO and Right Share
Approval Office™. It sometimes determines tariffs and introduces several regulatory
instruments, processes company's share related applications, holds hearings. What it
is not able not do and most likely no other Nepali institution currently does with any
consistency, is physically oversee what is being built on those riverbeds.

This piece argues that genuine hydropower regulation in Nepal demands five non-
negotiable physical oversight functions, focusing on the recent experiences of
Uganda, the Philippines, India, and Norway.

I. WHY PAPER REGULATION ISN'T ENOUGH

The academic literature is unusually consistent: the most consequential hydropower

1 The author is assigned to the Electricity Regulatory Commission in the capacity of Hydropower
Engineer. (M: 9840170733) -- Editors
2 ERC Nepal. ERC Act 2017 & Regulations 2018. www.erc.gov.np
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failures are not licensing failures, they are construction and operational oversight
failures. A 2021 study in Energies analysed 29 hydropower projects relicensed by
the US Federal Energy Regulatory Commission and found that the most significant
environmental and safety outcomes were determined not by the conditions written
into project licenses, but by the quality of field inspections during construction and
operation.?

A 2021 study on Nepal's Gandaki River basin documented that reduced environmental
flows where diversion projects routinely fail to maintain minimum required discharges
were the single most common source of community conflict and social licence
breakdown across 12 run-of-river sites.* No functioning monitoring mechanism
independently verified whether developers were actually releasing the required flows.
The licence said one thing. The river said another.

A 2024 Nepali engineering journal review concluded that the absence of a robust
technical inspection regime was a principal constraint on sustainable hydropower
development, increasing both project-level financial risk and downstream community
vulnerability.’

The World Bank's Global Electricity Regulatory Index (2022) found that the most
widespread regulatory deficiency across developing countries was not in formal
independence or tariff methodology, it was in the technical capacity to conduct
physical compliance oversight. In just 31 percent of cases were regulatory staff
wages competitive with those of the utilities they regulate, undermining enforcement
capacity across the board.®

What happens in the field, between the approval of a licence and the issuance of a
commercial operation certificate, is where the most important regulatory work takes
place. And it is precisely where Nepal's ERC is currently invisible.

Il. FOUR COUNTRIES, FOUR LESSONS

The most instructive comparators for Nepal are not regulatory giants like the United
States, but four countries that confronted the same institutional challenges within
living memory.

3 Aldrovandi, Parish & Pracheil (2021). Understanding the Environmental Study Life Cycle in the
United States Hydropower Licensing and Federal Authorization Process. Energies, 14(12), 3435.
doi:10.3390/en14123435 [Note: the original article misattributed authorship to "Rottler et al." —
the correct authors are Aldrovandi, Parish & Pracheil.]

4 Crootof, Shrestha, Albrecht, Ptak & Scott (2021). Sacrificing the local to support the national:
Politics, sustainability, and governance in Nepal's hydropower paradox. Energy Research &
Social Science, 80, 102206. doi:10.1016/j.erss.2021.102206 ]

5 Bhatt & Joshi (2024). Hydropower Development in Nepal: Status, Opportunities and Challenges.
Journal of UTEC Engineering Management (JUEM), 2(1), 125-135. doi:10.36344/utecem.2024

6 World Bank / ESMAP (2022). Global Electricity Regulatory Index (GERI) 2022. Washington
DC: World Bank. [Blog summary published March 2024.] Note: The article's "31% technical
enforcement capacity" figure is not directly supported by GERI 2022, which reports 31% for
staff wage competitiveness, not a specific "technical enforcement capacity" sub-score. The
broader finding on technical oversight gaps is substantiated.
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1. Uganda: Electricity Regulatory Authority (ERA), est. 2000

(Africa's best electricity regulator for four consecutive years)

Uganda's ERA was established 19 years before Nepal's own ERC.” Uganda country's
GDP per capita is around 1100S; lesser than that of Nepal's 1500S. Yet by 2021 the
African Development Bank ranked it the best electricity regulator on the continent
for the fourth consecutive year.! Three pillars explain this: statutory authority over
the physical conditions of licensed infrastructure (including stop-work powers);
commissioners on staggered five-to-seven-year terms insulated from political
interference; and recent national dam safety scoping visits conducted in partnership
with Uganda's Directorate of Water Resources Management.’

Uganda also provides a structural lesson Nepal should study: hydropower licences
run a maximum of 40 years, and for projects above 10 MW, all generation rights,
property, and infrastructure revert to the government at expiry with no compensation
payable to the private developer. Nepal's ERC Act contains no equivalent provision.

2. Philippines: Energy Regulatory Commission (ERC), est. 2001
(A quasi-judicial model that turned hydropower compliance into a legal obligation)

The Philippines ERC was created under the Electric Power Industry Reform Act (EPIRA)
as an independent quasi-judicial body."? Its central contribution is the Certificate of
Compliance (COC): the ERC must issue a COC to every generating facility confirming
it meets technical and safety standards. A facility operating without one is operating
illegally, and the ERC has authority to impose penalties, order shutdowns, and escalate
to the courts.!! By 2023 it had issued 14 sets of rules, 77 formal decisions, and over
1,166 individual orders in a single year — a 100 percent complaint resolution rate."

There is also a cautionary lesson: Mindanao suffered severe blackouts in 2004-2005
and 2009 due to over-reliance on hydropower during El Nifio droughts, compounded
by insufficient regulatory foresight on climate variability.”? Nepal's Himalayan rivers
face analogous variability from glacial melt, monsoon shifts, and GLOF risk. Climate
resilience assessments must be embedded in ERC technical standards.

3. India: Central Electricity Regulatory Commission (CERC), est. 1998

How India built a regulatory body that infrastructure investors actually trust India's
CERC confronted physical infrastructure oversight under conditions of institutional

7  Electricity Regulatory Authority Uganda. Electricity Act 1999 (Ch. 145). www.era.go.ug

8 African Development Bank (2021). Electricity Regulatory Index 2021. afdb.org

9 ERA Uganda (2025). National Dam and Waterway Safety Scoping Visits. era.go.ug

10 Republic of the Philippines. RA 9136 — EPIRA (2001), Section 38.

11 Energy Regulatory Commission (Philippines). Wikipedia, updated Jan 2026.

12 BusinessWorld Online (2024). "23 years of shaping energy regulation in the Philippines." June
10, 2024.

13 Grokipedia (2025). Electricity sector in the Philippines. grokipedia.com
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weakness strikingly similar to Nepal's today.!* Its response, evolved over two decades,
links tariff payments to physical compliance: CERC can withhold tariff payments to
projects found in breach of their environmental or operational licence conditions."
This tariff-linkage mechanism making financial returns contingent on physical
performance is CERC's most powerful regulatory tool. Nepal's ERC already has the
statutory architecture to replicate it.

A 2021 research paper on Nepal's hydropower policy identified the absence of exactly
this kind of performance-based framework as a structural gap contributing to Nepal's
chronic project delays and cost overruns.!¢

4. Norway: Norwegian Water Resources and Energy Directorate (NVE)
The world's most rigorous hydropower regulator

Norway's NVE offers three immediately adaptable practices.!” First: mandatory
pre-construction design approval. No hydropower dam above a defined hazard
classification can proceed without NVE's formal review by accredited engineers who
routinely require modifications before approving construction commencement. Nepal
has no equivalent gate.

Second: a national real-time river flow monitoring network. Every licensed facility
must transmit continuous flow data to NVE, published publicly so communities and
civil society can independently verify environmental flow compliance. Nepal's ERC
has no such system: compliance exists only in licence documents.

Third: permanent national asset treatment. Under Norwegian concession law, major
hydropower infrastructure reverts to state ownership at concession end without
compensation to the private developer. Nepal's constitutional provisions on natural
resource sovereignty make this model worthy of serious legislative consideration.

l1Il. FIVE THINGS NEPAL'S ERC MUST BE ABLE TO DO - AND CANNOT
YET

1. CONSTRUCTION INSPECTION WITH STOP-WORK AUTHORITY

Establish six Regional Construction Oversight Offices with resident ERC engineers
authorised to conduct unannounced site visits and issue 24-hour stop-work orders
when construction deviates from approved designs or presents imminent safety
risks. Mandatory milestone inspections at foundation completion, first concrete pour,
penstock installation, and powerhouse completion.

14 Central Electricity Regulatory Commission. Wikipedia, updated Feb 2026.

156 Govt. of India, MoEFCC. Environmental Flows Notification 2018.

16 Zou, Pradhan & Mukhia (2021). Nepal's hydropower development: Predicament and dilemma in
policy-making. Sustainable Development, 30(1), 136-148. Wiley.

17 NVE Norway (2020). Regulation on Safety and Supervision of Watercourse Facilities. nve.no
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2. REAL-TIME ENVIRONMENTAL FLOW MONITORING AND TARIFF PENALTIES

Require all projects above 1 MW to install automated flow gauges transmitting real-
time data to an ERC central platform; publish this data publicly; impose defined tariff
reductions for any billing period in which minimum flow conditions are violated. The
ERC's control over tariffs is its most powerful enforcement tool; it should use it.
Crootof et al. (2021, Energy Research & Social Science) documented systematic
minimum environmental flow non-compliance across 12 Nepali run-of-river sites as
the primary driver of community conflict that caused multi-year construction delays
in several cases.

3. MANDATORY DAM SAFETY INSPECTIONS AND EMERGENCY ACTION
PLANS

Mandate Emergency Action Plans for all dams above 10 metres as a condition of
commercial operation; establish five-year independent structural safety inspections
for all high-hazard dams; create a national dam incident reporting portal requiring
developer notification within four hours of any structural anomaly. ICIMOD (2023)
identifies over 2,000 glacial lakes in Nepal, 21+ classified as potentially dangerous.
A 2022 climate study found Nepal's compound GLOF and seismic risk profile has no
close parallel elsewhere in Asia.

4. DECOMMISSIONING PLANS AND TRUST FUNDS FROM DAY ONE

Every new issued licence must include a defined term (not exceeding 35 years),
a Preliminary Decommissioning Plan submitted at licensing, and a mandatory
Decommissioning Trust Fund; a percentage of annual gross revenue in independently
held escrow sufficient to fund eventual dam removal and river restoration. Legislate
Uganda-style asset reversion provisions for large projects.

The World Commission on Dams (2000) established that decommissioning costs
must be internalised by developers from project inception adopted in the US FERC
framework but entirely absent from Nepal's current licensing architecture.

IV. THE HARDEST TRUTH: THE ERC CANNOT DO THIS TOMORROW

Honesty requires acknowledging what Uganda's ERA CEO said plainly: regulation is a
catch-up game.’® Nepal's ERC is seven years old and still consolidating its core tariff
mandate. Asking it to simultaneously absorb full physical infrastructure oversight;
field engineers, monitoring systems, dam safety authority, enforcement powers would
risk repeating Nigeria's mistake with NERC in the mid-2000s, when an ambitious
mandate was handed to an institution without the capacity to implement it. The
result was a generation of infrastructure built to the lowest standard developers
believed they could get away with.

The answer is not to delay. It is to phase with precision. Uganda built ERA over twenty

18 Tibalwa Waako, Z. (2020). Quoted in African Development Bank ERI 2020 Report.
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years. The Philippines ERC grew from a modest institution into one issuing over 1,000
regulatory orders annually over two decades. India's CERC consolidated its physical
oversight function gradually, beginning with the largest interstate projects.

While saying this, with the joining of newly recruited team spanning diverse disciplines,
from geologists and environmentalists to engineers , ERC should begin to leverage
this wealth of expertise to regulate the infrastructures of hydropower projects that
are structurally robust, geologically informed, and environmentally responsible.

SOMEONE HAS TO WATCH THE DAMS. IT SHOULD BE THE ERC.

Nepal's rivers will not wait for its institutions to catch up. With sudden increasing
in number of PROR and storage hydropower projects in Nepal, the fear for the
communities living below the dams will be there for everyday. Investors are also making
decisions right now about whether Nepal's regulatory environment is trustworthy
enough to deploy capital at scale.

Uganda answered this question in twenty years by building a regulator that Africa's
development banks hold up as a continental model. The Philippines answered it in
twenty-three years through legally binding compliance certificates. India answered it
over two decades by making developer revenues contingent on physical performance.
Norway never had to answer the question because it built physical oversight into its
regulatory DNA from the beginning.

Nepal's ERC was established only in 2019. It has time to choose which trajectory it
follows. But the choice must be made deliberately, funded seriously, and implemented
with the technical rigour that the Himalayas demand.

A regulator that only reads share structure of hydropower companies might not be a
regulator. Nepal needs one that watches the dams.
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