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Empowering Consumers Through 
Smart-Prepayment and Tariff 
Reform: NBPDCL (AMI) Learnings
This paper by Mukesh Hingar, Bhavik Talesra and Lokesh Devpura 
of Secure Meters Limited presents a technology-enabled model and 
implementation-ready plan derived from the North Bihar AMI roll-
out programme at scale. It demonstrates how technology can help in 
structured consumer onboarding across pre-installation, installation, and 
post-installation phases.

Advanced metering infrastructure (AMI) 
GeliYers mXltiple beneͤts to consXmers anG 
all inYolYeG staNeKolGers. +oZeYer� it Kas 

alZays been cKallenJinJ Ior Xtilities anG $0, serYice 
proYiGers �$0,S3s� to Jain consXmer trXst. 7Kis 
paper e[plains KoZ to leYeraJe tKis tecKnoloJy.

Winning Consumers’ 
Trust

Tariff Reformation to 
Empower Consumers

,n mass rolloXt� consXmer Kesitation arises 
Irom Gisconnection� Xnclear recKarJe or payment 
mecKanisms� anG GistrXst in GeGXctions. 7Kese 
cKallenJes IXrtKer intensiIy in ̴1o�:$1̵ scenarios� 
ZKere netZorN Xncertainty creates GisrXption. )rom 
a tecKnical stanGpoint� it is critical tKat Iall�bacN 
mecKanisms� local commXnication interIaces� anG 
eGJe intelliJence �tariII enJine� ensXre consXmer 
conYenience anG protect Xtility reYenXe.

7Kis paper presents a tecKnoloJy�enableG 
moGel anG implementation�reaGy plan GeriYeG 
Irom tKe 1ortK %iKar $0, roll�oXt proJramme at 
scale. ,t Gemonstrates KoZ tecKnoloJy can Kelp 
in strXctXreG consXmer onboarGinJ across pre�
installation� installation� anG post�installation 
pKases. User�IrienGly Iall�bacN tecKnoloJies �eJ� 
%/( ̰ %lXetootK�� balanceG man�macKine interIace� 

anG robXst prepaiG anG tariII enJine GeployeG can 
siJniͤcantly improYe aGoption� strenJtKen payment 
Giscipline� enable ͥe[ible Gebt recoYery� anG prepare 
consXmers Ior tariII innoYations sXcK as time oI 
Xse �72U�. :Ken GesiJneG correctly� tKis approacK 
bXilGs trXst at scale anG GeliYers replicable Xtility 
oXtcomes.

1. Introduction
,n ,nGia� Ze are amiG a siJniͤcant transIormation 

ZitK tKe nation�ZiGe GriYe to roll�oXt smart meterinJ 
systems[1]� propelleG by onJoinJ tecKnoloJical 
innoYations anG tKe eYolYinJ role oI consXmers as 
prosXmers.[2]

DXrinJ larJe�scale roll�oXt oI smart meterinJ� 
consXmer resistance is not only becaXse oI 
tecKnoloJy bXt becaXse oI trXst anG transparency. 
+oZeYer� reliable solXtions ZKen GesiJneG 
tKoXJKtIXlly aroXnG consXmers̵ neeG� Kelp in 
ZinninJ consXmers̵ trXst. )XrtKermore� $0, 
Geployment alonJ ZitK Xser�IrienGly tecKnoloJy 
can maNe Xtilities ͤnancially Yiable by reGXcinJ 
aJJreJate tecKnical 	 commercial �$7	&� loss anG 
tKeIt� tKXs enKancinJ operations. 

,n aGGition� commXnication GisrXptions �̴1o�
:$1̵� can maNe consXmers Ieel GisconnecteG. 
7KereIore� tKe $0, arcKitectXre mXst inclXGe Iall�
bacN options tKat remain IXnctional in tKe absence 
oI :$1 connectiYity.>�@ 7ecKnoloJy mXst solYe 
consXmer cKallenJes� not ampliIy tKem. 

UnliNe most $0, literatXre tKat IocXses on 
arcKitectXre or ͤnancial Yiability� tKis paper oIIers 
a tecKnoloJy�enableG� ͤelG�proYen� replicable� 
consXmer�centric moGel tKat Girectly linNs 
enJaJement matXrity ZitK tecKnical reaGiness Ior 
tariII innoYation. 
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2. Consumer and Utility Apprehensions
&onsXmers KaYe tKeir oZn set oI appreKensions 

ZKen it comes to smart meterinJ roll�oXt anG tKese 

Apprehensions of Consumers

Apprehensions of Utilities

appreKensions are IXrtKer inͥXenceG tKroXJK social 
meGia� commXnity� etc. 

Perception that smart 
meters record higher 
energy or runs faster

Fear of online recharge 
and payments

Unexpected or 
time-inappropriate 

disconnections (eg, late 
night)

Lack of trust in utilities 
and service providers

Return on investment 
(RoI)

Data privacy and privacy 
concerns

Fear of losing 
operational control

Concerns regarding 
resource reallocation
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3. The Engagement Model: A Detailed 
Blueprint

5ecoJnisinJ tKat tKese appreKensions coXlG 
Girectly impact tKe roll�oXt anG intenGeG YalXe 
GeliYery� tKe 1ortK %iKar $0,S3 proMect Zas GesiJneG 
to ensXre consXmer conͤGence matXres beIore 
consXmer compliance is e[pecteG� ie� consXmer�
ͤrst anG consXmer�centric approacK. 7Kis blXeprint 
Zas sXpporteG by tecKnoloJy�GriYen interaction anG 
GiYerse trXst�bXilGinJ mecKanism�s�.

3.1. Phase A – Pre-installation: Awareness → 
Understanding →  Trust

7Kis pKase prepares consXmers beIore smart 
prepaiG meter installation beJins anG creates early 
acceptance.

Utilities anG $0,S3s can KanGle TXeries anG 
aYoiG Iear amonJ consXmers ZKile e[plaininJ 
aGYantaJes oI tecKnoloJy�enableG smart meters in 
tKe IolloZinJ Zays�
̽ 2peratinJ prepaiG meters are MXst liNe 

rXnninJ prepaiG mobile� consXmers 
can see tKeir consXmption pattern anG 
control accorGinJly. 

̽ ,nteJration ZitK mXltiple payment 
JateZays anG GiIIerent platIorms 
are tKere to maNe consXmers̵ liIe 
easy anG conYenient Ior recKarJinJ 
tKe meter. &onsXmers are not 
GepenGent on a sinJle oXtlet. 

̽ /iNe a banN accoXnt� it is TXite easy 
to cKecN tKe aYailable balance in tKe 
meter� see consXmption proͤle� anG 
Jet alerts to aYoiG Gisconnection GXe 
to payment e[KaXstion. 

̽ 4XicN sXpport in mobile 
application Ior consXmer TXery 
or 2� [ � call centre is aYailable to 
assist. 
,n parallel� Xtilities anG $0,S3s mXst prepare a 

consXmer�IacinJ continXity �continJency� plan Ior 
̴1o�:$1̵ scenarios ̰  ensXrinJ tKat basic interaction 
�eJ� balance cKecN� GiaJnostics� is sXpporteG 
tKroXJK local Zireless Xser�IrienGly tecKnoloJies as 
a Iall�bacN option.

Methodology and multi-channel campaigns
([plaininJ tKe recKarJe or payment mecKanism 

anG oYerall IXnctionality oI smart prepaiG meters 
XsinJ Gemo�boarGs� installation at common areas or 
pXblic places can Kelp in establisKinJ trXst. 

$lso� spreaGinJ messaJes tKroXJK campaiJns� 
nXNNaG�nataNs� broaGcasts� anG social platIorms 
�liNe enJaJement sessions ZitK local JoYernance� 
pancKayats� scKools� inGXstries� etc� can Kelp 
enKance aZareness XsinJ cXltXrally relatable 
messaJinJ. 

Trust-building
,nYolYement oI Xtility officials� aGministration� 

anG local inͥXencers establisKes social prooI anG 
reGXces misinIormation.

,n a nXtsKell� it is liNe preparinJ a JroXnG 
beIore tKe actXal play ̰ sKiItinJ tKe minG�set Irom 
appreKension toZarGs aGoption.

3.2. Phase B – Installation: Onboarding → Support 
→ Confidence

,nstallation is tKe consXmer̵s ͤrst operational 
contact ZitK $0, tecKnoloJy� anG it mXst create 
conͤGence tKroXJK liYe interaction anG reliable 
Xsability.

Hybrid model to support installation acceleration
%/( or similar loZ�

poZer local Zireless 
tecKnoloJies can boost 
tKe installation iI XseG 
alonJ ZitK e[istinJ 
cellXlar or 5) tecKnoloJy 
Ior smart meters. )or instance� installers can linN 
consXmers at bacNenG� GoZnloaG conͤJXration� anG 
complete seamlessly ZKile establisKinJ a cellXlar 
linN ZitK bacNenG system tKroXJK tKeir oZn mobile 
anG IorminJ a KiJK�speeG linN ZitK meter XsinJ local 
Zireless tecKnoloJy. 

Live demonstrations during on-boarding and support
DXrinJ installation� installers sKoXlG sKare 

GocXments liNe NnoZ yoXr meter �in consXmers̵ 
local lanJXaJe�� )$4s� anG IeZ Ney IXnctionalities 

2peratinJ prepaiG meters are MXst liNe 

to cKecN tKe aYailable balance in tKe 

,nteJration ZitK mXltiple payment 

are tKere to maNe consXmers̵ liIe 

Spreading messages through campaigns, broadcasts, social platforms, etc, can enhance awareness  
of using smart prepaid meters.
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to consXmers. 7Kis Zill Kelp 
at tKe time oI on�boarGinJ anG 
Jain tKe trXst oI consXmers 
TXicNly. SpenGinJ MXst ͤYe 
minXtes ZitK consXmers in 
e[plaininJ tKese aspects can 
saYe siJniͤcant post roll�oXt 
operational cKallenJes. 

Balanced man-machine interface requirement
&onsXmer trXst improYes ZKen tKe system oIIers 

a proper traGe�oII betZeen�
̽ Online interactions (app/

GasKboarG� bacNenG alerts� 
cXstomer portals�. 

̽ Local interactions (meter 
Gisplay � %/( access � on�
JroXnG sXpport�.
7Kis approacK ensXres tKat consXmers can 

still interact ZitK tKe meter eYen ZKen :$1 is 
XnaYailable �ie� 1o�:$1� anG JraGXally Jain trXst to 
Xse tKe online system.

:Kile aGoptinJ sXcK practices� tKe 1ortK %iKar 
Xtility coXlG toXcK tKe installation milestone oI 
aroXnG a��000 meters per Gay in a proMect. 

3.3. Phase C – Post-installation: Value realisation 
→ Habit building → Sustained adoption

3ost�installation is ZKere $0, becomes a 
liYinJ consXmer system. 7Ke Joal is to conYert tKe 
$0, into a trXsteG Gaily�Xse tool ratKer tKan MXst a 
passiYe GeYice.

Transition from non-smart meters
$GGressinJ cKallenJes GXrinJ 

tKe post�installation pKase oI smart 
prepay meters inYolYes implementinJ 
a seamless inteJration oI systems 
to transition Irom olG non�smart 
post�paiG meters. 7Kis inclXGes 
ensXrinJ seamless inteJration betZeen e[istinJ 
Xtility inIrastrXctXre anG neZ smart meter systems� 
minimisinJ GisrXption� anG ma[imisinJ efficiency in 
manaJinJ consXmer accoXntinJ� olG oXtstanGinJ� 
anG enerJy XsaJe Gata. %eIore pKysically installinJ 
smart meters on ͤelG� siJniͤcant eIIorts anG GXe 
GiliJence mXst be pXt in place by botK� Xtilities 
anG $0,S3s� to ensXre all e[istinJ Xtility systems 
anG neZ smart meterinJ systems can KanGle tKis 
transition smootKly anG efficiently. 7Kis apart� 
systems anG processes mXst be Nept aJile to TXicNly 
aGopt tKe roll�oXt learninJs anG improYise on tKem. 

Digital support
$n inteJration ZitK mXltiple 

payment JateZays KaYinJ a JXest 
recKarJe or payment option� interactiYe 

mobile application� anG stronJ JrieYance resolXtion 
can bXilG Xser conͤGence. ,n 1ortK %iKar� aboXt �0 
percent Xsers sKiIteG to app�baseG recKarJe. 

Technical backbone for ‘No-WAN’ reliability
)or sXstaineG aGoption� 

tKe system mXst sXpport 
continXity eYen ZitKoXt :$1�
̽ %/(�local access sKoXlG 

alloZ consXmption or 
balance updates and 
GiaJnostics.

̽ (nsXrinJ tKat commXnication GisrXptions Go not 
breaN consXmer trXst. 

Continuous reinforcement
(nJaJement tKroXJK mXltiple 

commXnication cKannels sXcK 
as consXmption tracNinJ in botK 
monetary anG KalI�KoXrly XsaJe 
patterns� real�time consXmer�critical 
alerts �eJ� oYerloaG� loZ balance�� anG accessible toll�
Iree sXpport enKances Xser conͤGence� reinIorces 
inIormeG XsaJe beKaYioXr� anG sXpports sXstaineG 
aGoption.

Billing resolution
%otK tKe Xtility anG $0,S3 aJencies 

mXst laXncK tarJeteG campaiJns anG 
Goorstep serYices to aGGress consXmers̵ 
billinJ�relateG concerns. :itK sXcK one�
on�one interaction� tKey can resolYe issXes sZiItly 
anG ensXre accXrate billinJ. 7Kese campaiJns are a 
Jreat Zay to bXilG cXstomer satisIaction. 

Transparency and fairness
:Ken consXmers consistently see 

accXrate balance anG consXmption� 
tKey perceiYe tKe system as Iair. 7Kis 
reGXces GispXtes anG strenJtKens 
payment Giscipline. 

Measured outcomes
,n 1ortK %iKar� a� million online 

recKarJes per montK anG a21 
percent Gebt recoYery improYement 
Zas acKieYeG� linNeG to aGoption anG 
transparency. 

4. Tariff Innovation Enabled by AMI

4.1. Prepaid as foundational innovation
3repaiG oIIers pay�as�yoX�Jo control� reGXces bill 

sKocN>�@� anG becomes an empoZerment tool ZKen 
sXpporteG by transparent interIaces.

$ prepaiG mecKanism insiGe tKe meter can be a 
Ney enabler anG trXst bXilGer in a critical scenario 
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liNe in ̴1o�:$1̵. :Ken balance� GeGXction loJic� anG 
enerJy accoXntinJ are robXstly maintaineG insiGe 
tKe meter anG immeGiately aYailable on mobile 
application ZitKoXt any remote GepenGency� tKen 
consXmers ͤnG tKis system as more trXstZortKy 
anG robXst. Utilities can preYent reYenXe leaNaJe 
eYen GXrinJ remote commXnication GisrXption� 
ZKile consXmers receiYe reliable XsaJe anG balance 
Yisibility.

4.2.  Simplified tariff structures
5atKer tKan e[posinJ consXmers to comple[ 

tariIIs� a simpliͤeG Yisible tariII �enerJy cKarJe � 
sinJle ta[� can be presenteG. SXcK a simpliͤeG 
Yersion is easy to KanGle at botK enGs oI consXmers 
anG Xtilities.

7Kis can be IXrtKer strenJtKeneG iI tariII 
rXles anG leGJer loJic are embeGGeG �or secXrely 
syncKroniseG�� so consXmers see consistent 
GeGXctions anG balance eYen ZKen :$1 is 
intermittent.

4.3. Readiness for TOU tariffs
$0, sXpports 72U tariIIs� bXt aGoption GepenGs 

on clarity>�@>�@. &onsXmers mXst�
̽ UnGerstanG peaN�oII�peaN perioGs.
̽ 5eceiYe alerts� anG more.

7Ke same enJaJement � interIace IrameZorN 
XseG Ior prepaiG aGoption can transition consXmers 
to 72U ZitK minimal resistance.

4.4. Protecting consumers
$0, sXpports�
̽ (merJency creGit.

̽ /oZ�balance alerts.
̽ 7arJeteG sXbsiGy GeliYery.
̽ 0arNinJ critical consXmers as priYileJeG.

7Kese IeatXres improYe acceptance oI aGYanceG 
tariII moGels. 

4.5. Debt recovery and tariff transition:  
Engagement → Transparency → Innovation

+iJK Gebt Kas become critical Ior Xtilities to 
recoYer bXt leYeraJinJ tKe aGYantaJe oI tecKnoloJy 
anG innoYation alonJ ZitK social enJineerinJ� 
1ortK %iKar Kas oYercome tKis cKallenJe� anG it 
Kas become a Jreat learninJ moGel Ior all otKers. 
7KroXJK implementation oI (0,�baseG Gebt  
recoYery� mecKanisms liNe recoYerinJ tKe Gebt in 
easy anG eTXal instalments Ior �00 Gays or one 
year can be maMor breaNtKroXJK. $lso� ͥe[ibility 
in repayinJ tKe Gebt� ie� easy option Ior payment 
aJainst eitKer recKarJe or Gebt recoYery similar 
to Kome loan repayment ͥe[ibility Zill enable 
consXmers to pay Gebt in a more eIIectiYe anG 
participatiYe Zay ̰ a Zin�Zin approacK Ior botK 
consXmers anG Xtilities.

5. Applications Across Contexts
7Kis blXeprint can be aGopteG Ior�
̽ /arJe�scale Geployments ZitK mi[eG GiJital 

literacy.
̽ Smart meterinJ in trXst�Geͤcient marNets.
̽ ,ntroGXcinJ 72U�Gynamic pricinJ.
̽ Debt recoYery tKroXJK transparent (0,�baseG 

moGels.
̽ &Xstomer satisIaction proJrammes IocXseG on 

transparency.
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7. Conclusion
/arJe�scale $0, rolloXts sKoXlG not be treateG 

merely as tecKnoloJy Geployments� bXt as strXctXreG 
consXmer aGoption anG reYenXe transIormation 
proJrammes. 7Ke 1ortK %iKar e[perience 
Gemonstrates tKat ZKen smart prepayment� tariII 
reIorm� anG consXmer enJaJement are inteJrateG 
into a sinJle operational blXeprint� measXrable 
ͤnancial anG beKaYioXral oXtcomes IolloZ. 5eliable 
Iall�bacN mecKanisms sXcK as %/( Ior ̴1o�:$1̵ 
scenarios� embeGGeG prepaiG intelliJence ZitKin 
tKe meter� anG a balanceG man�macKine interIace 
conYert appreKension into participation.

7Ke resXlts ̰ KiJK GiJital recKarJe aGoption� 
improYeG installation proGXctiYity� siJniͤcant Gebt 
recoYery improYement� anG reaGiness Ior tariII 
innoYations sXcK as 72U ̰ KiJKliJKt tKat trXst anG 
transparency are not soIt concepts� tKey are reYenXe 
enablers.

)rom tKis paper� Ze can Jet an inIerence tKroXJK 
a tKree�pKases approacK tKat tecKnoloJy mXst be 
consXmer�centric� resilient� anG implementation�
reaGy. :Ken GesiJneG aroXnG Iairness� continXity� 
anG clarity� $0, becomes more tKan inIrastrXctXre 
̰ it becomes a scalable reIorm instrXment Ior 
ͤnancial sXstainability� tariII moGernisation� anG 
lonJ�term JriG transIormation.
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6. North Bihar Deployment Outcomes

~90% online recharge 
adoption

~5,000 meters/day 
installation productivity

~3 million online 
recharges/month

~21% debt recovery


