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dUrdraja AaOr ga`amaINa xao~aoMdUrdraja AaOr ga`amaINa xao~aoMdUrdraja AaOr ga`amaINa xao~aoMdUrdraja AaOr ga`amaINa xao~aoMdUrdraja AaOr ga`amaINa xao~aoM
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]zanaa: naoTvak- p`dataAaoM]zanaa: naoTvak- p`dataAaoM]zanaa: naoTvak- p`dataAaoM]zanaa: naoTvak- p`dataAaoM]zanaa: naoTvak- p`dataAaoM

kI BaUimakakI BaUimakakI BaUimakakI BaUimakakI BaUimaka
pircay apircay apircay apircay apircay a

ba`a^DbaOMD knaoi@TivaTI AaQauinak jaIvana kI AaQaariSalaa bana gayI
h O ¸ ja a o  Aaiq a -k iv akasa¸
saamaaijak samaavaoSana AaOr iDijaTla
pirvat-na kao baZ,avaa do rhI
hO.halaaMik dUrdraja AaOr ga`amaINa
xao~ A@sar bauinayaadI Z,aMcao kI
caunaaOityaaoM AaOr ]cca pirinayaaojana
laagataoM ko karNa kma rajasva
saovaa p`aPt krto hOM.[sa laoK maoM̧
hma [na xao~aoM maoM ba`a^DbaOMD phuMca
ka ivastar krnao ko ilae naoTvak-
p`dataAaoM Wara Apnaa[- gayaI
phlaaoM AaOr rNanaIityaaoM ka pta
lagaato hOM̧  ]nako p`Baava AaOr Aagao
kI rah pr Qyaana koMid`t krto
hOM.

ga `amaINa ba `a ^Dba O MD pirinayaa ojana ma o M ca unaa Oityaa Mga `amaINa ba `a ^Dba O MD pirinayaa ojana ma o M ca unaa Oityaa Mga `amaINa ba `a ^Dba O MD pirinayaa ojana ma o M ca unaa Oityaa Mga `amaINa ba `a ^Dba O MD pirinayaa ojana ma o M ca unaa Oityaa Mga `amaINa ba `a ^Dba O MD pirinayaa ojana ma o M ca unaa Oityaa M

]cca [MÍa ^sT/@car laagat]cca [MÍa ^sT/@car laagat]cca [MÍa ^sT/@car laagat]cca [MÍa ^sT/@car laagat]cca [MÍa ^sT/@car laagat
dUrsqa xao~aoM maoM ba`a^DbaOMD AvasaMrcanaa ka inamaa-Na krnao maoM inamna karNaaoM

sao ]cca laagat Saaimala hO:
 ivaSaoYa ]pkrNa kI AavaSyakta vaalao kizna [laako
 ivarla AabaadI ko karNa pOmaanao kI Aqa-vyavasqaa kma hao rhI hO.
 vyaapk AMitma maIla knaoi@TivaTI samaaQaanaaoM kI AavaSyakta.

inava oSa pr saIimat irTnainava oSa pr saIimat irTnainava oSa pr saIimat irTnainava oSa pr saIimat irTnainava oSa pr saIimat irTna -
ga`amaINa xao~aoM maoM kma janasaM#yaa Gana%va AaOr saIimat Ëya Sai@t

naoTvak- p`dataAaoM ko ilae laaBap`dta kao kma krtI hO̧  ijasasao yao xao~
inavaoSa ko ilae kma AakYa-k bana jaato hOM.

inayaamak AaOr taik-k baaQaaya o Minayaamak AaOr taik-k baaQaaya o Minayaamak AaOr taik-k baaQaaya o Minayaamak AaOr taik-k baaQaaya o Minayaamak AaOr taik-k baaQaaya o M
primaT p`aPt krnao maoM dorI¸ ihtQaarkaoM ko baIca samanvaya kI kmaI

LEVERAGING
BROADBAND ACCESS

IN REMOTE AND
RURAL AREAS: THE
ROLE OF NETWORK

PROVIDERS
INTRODUCTION

Broadband connectivity has become a
cornerstone of modern
life, driving economic
growth, social inclusion,
and digital
transformation. However,
remote and rural areas
often remain underserved
due to infrastructure
challenges and high
deployment costs. In this
article, we explore the
initiatives and strategies
adopted by network
providers to expand
broadband access to
these regions, focusing
on their impact and the
road ahead.

CHALLENGES IN RURAL BROADBAND
DEPLOYMENT

HIGH INFRASTRUCTURE COSTS
Building broadband infrastructure in remote areas

involves higher costs due to:
 Difficult terrain requiring specialized equipment.
 Sparse populations leading to lower economies of

scale.
 Need for extensive last-mile connectivity solutions.

LIMITED RETURN ON INVESTMENT
Low population density and limited purchasing

power in rural regions reduce profitability for network
providers, making these areas less attractive for investment.

REGULATORY AND LOGISTICAL BARRIERS
Delays in securing permits, lack of coordination
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AaOr spo@T/ma AavaMTna maoM caunaaOityaaM ba`a^DbaOMD ivastar p`yaasaaoM maoM baaQaa DalatI
hO.

na oTvak- p`dataAao M Wara ApnaayaI gayaI rNanaIityaa Mna oTvak- p`dataAao M Wara ApnaayaI gayaI rNanaIityaa Mna oTvak- p`dataAao M Wara ApnaayaI gayaI rNanaIityaa Mna oTvak- p`dataAao M Wara ApnaayaI gayaI rNanaIityaa Mna oTvak- p`dataAao M Wara ApnaayaI gayaI rNanaIityaa M

navaInatma tknaIkI ka laaBa ]zanaanavaInatma tknaIkI ka laaBa ]zanaanavaInatma tknaIkI ka laaBa ]zanaanavaInatma tknaIkI ka laaBa ]zanaanavaInatma tknaIkI ka laaBa ]zanaa

 saOTolaa[T ba`a^baOMD: sTarilaMk AaOr hyaUjaosanaoT jaOsaI kMpinayaaM dUrdraja
ko [laakaoM maoM ha[- spID [MTrnaoT phuMcaanao ko ilae laao–Aqa-–Aaiba-T
³ela[-Aaó  saOTolaa[T ka [stomaala kr rhI hO.

 if@sD vaayarlaosa e@saosa ³efDblaUe´: p`data vyaapk kobala
pirinayaaojana ko ibanaa duga-ma sqaanaaoM kao jaaoD,nao ko ilae 5jaI AaOr
Anya vaayalaosa tknaIkaom ka ]pyaaoga kr rho hOM.

 fa[bar–TU–d–e@sa³FTTx´: jahaM saMBava hao̧  fa[bar Aa^piTk
naoTvak- kao ga`amaINa samaudayaaoM ko krIba baZ,ayaa jaa rha hO̧  ijasamaoM
AMitma maIla knaoi@TivaTI ko ilae AiBanava samaaQaana hO.

saava -ja in ak–inajaI–Baaga IdarI ³pIpIpI´saava -ja in ak–inajaI–Baaga IdarI ³pIpIpI´saava -ja in ak–inajaI–Baaga IdarI ³pIpIpI´saava -ja in ak–inajaI–Baaga IdarI ³pIpIpI´saava -ja in ak–inajaI–Baaga IdarI ³pIpIpI´
sarkaraoM AaOr sqaanaIya saMgaznaaoM ko saaqa sahyaaoga laagat kma krnao

AaOr jaaoiKma saaJaa krnao maoM madd krta hO.]dahrNaaoM maoM Saaimala hOM:
 Baart kI BaartnaoT yaaojanaa¸ ijasaka ]_oSya Aa^iPTkla fa[bar ko

maaQyama sao 250¸000 sao AiQak ga`ama pMcaayataoM kao jaaoD,naa hO.
 yaUesae ga`amaINa iDijaTla Aa^pcyau-inaTI fMD ³AarDIAaoef´¸ vaMicat

xao~aoM maoM saovaa donao vaalao ba`a^DbaOMD p`dataAaoM kao saibsaDI p`dana krta
hO.

sama udaya na otR%va vaala o maa ^Dlasama udaya na otR%va vaala o maa ^Dlasama udaya na otR%va vaala o maa ^Dlasama udaya na otR%va vaala o maa ^Dlasama udaya na otR%va vaala o maa ^Dla
ba`a ^DbaO MD [MÍasT/@car kI
yaaojanaa AaOr rKrKava maoM
sqaanaIya samaudayaaoM kao Saaimala
krnaa p`BaavaI saaibat huAa
hO.]dahrNaaoM maoM Saaimala hO:
 sahkarI saimaityaaM jaao
naoTvak- inamaa-Na ko ilae
sqaanaIya sa MsaaQanaa o M  ka o
eki~t krtI hOM.
 ba uinayaadI Z,a Mca o ko
rKrKava ko ilae sqaanaIya
tknaIiSayanaao M kao saSa@t
banaanao ko ilae p`iSaxaNa kaya-
Ëma.

ikfayatI ma Ulya inaQaa -rNa maa ^DlaikfayatI ma Ulya inaQaa -rNa maa ^DlaikfayatI ma Ulya inaQaa -rNa maa ^DlaikfayatI ma Ulya inaQaa -rNa maa ^DlaikfayatI ma Ulya inaQaa -rNa maa ^Dla
phuMca sauinaiScat krnao ko ilae¸ p`data ga`amaINa baajaaraoM ko Anau$p

between stakeholders, and challenges in spectrum
allocation further hinder broadband expansion efforts.

STRATEGIES ADOPTED BY NETWORK
PROVIDERS

LEVERAGING INNOVATIVE TECHNOLOGIES
 Satellite Broadband: Companies like Starlink and

HughesNet are using low-earth orbit (LEO) satellites
to deliver high-speed internet to remote areas.

 Fixed Wireless Access (FWA): Providers are utilizing
5G and other wireless technologies to connect hard-
to-reach locations without extensive cable
deployment.

 Fiber-to-the-X (FTTx): Where feasible, fiber optic
networks are being extended closer to rural
communities, with innovative solutions for last-mile
connectivity.

PUBLIC-PRIVATE PARTNERSHIPS (PPPS)
Collaboration with governments and local

organizations helps mitigate costs and share risks. Examples
include:
 India’s BharatNet Project, aimed at connecting over

250,000 gram panchayats through optical fiber.
 The U.S. Rural Digital Opportunity Fund (RDOF),

providing subsidies to broadband providers serving
underserved areas.

COMMUNITY-LED MODELS
Involving

local communities in
the planning and
maintenance of
broadband
infrastructure has
proven effective.
Examples include:
 Cooperatives

that pool local
resources for
network
construction.

 Training
programs to
empower local
technicians for
infrastructure upkeep.

AFFORDABLE PRICING MODELS
To ensure accessibility, providers are adopting
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maUlya inaQaa-rNa maa^Dla Apnaa rho hOM̧  jaOsao ik p`I poD Plaana¸ p`it ]pyaaoga
Baugatana ivaklp AaOr kma Aaya pirvaar vaalaaoM ko ilae saibsaDI.

kosa sTDIja ,kosa sTDIja ,kosa sTDIja ,kosa sTDIja ,kosa sTDIja ,
Baart mao M ijayaa o ka ga`amaINa ivastarBaart mao M ijayaa o ka ga`amaINa ivastarBaart mao M ijayaa o ka ga`amaINa ivastarBaart mao M ijayaa o ka ga`amaINa ivastarBaart mao M ijayaa o ka ga`amaINa ivastar

irlaayaMsa ijayaao Wara ga`amaINa Baart maoM 4jaI saovaaAaoM kI AaËamak
Sau$Aat nao [MTrnaoT kI phuMca kao kafI hd tk baZ,ayaa hO.pOmaanao kI

Aqa-vyavasqaaAaoM̧  AiBanava TOirf yaaojanaaAaoM AaOr
sqaanaIya BaagaIdarI ka laaBa ]zakr¸ ijayaao nao k[-
vaMicat xao~aoM maoM iDijaTla ivaBaajana kao paT idyaa
hO.
ga ugala ka p`a oja o@T taraga ugala ka p`a oja o@T taraga ugala ka p`a oja o@T taraga ugala ka p`a oja o@T taraga ugala ka p`a oja o@T tara
gaugala ka p`aojao@T tara dUrdraja ko xao~aoM maoM ha[-–
spID [MTrnaoT donao ko ilae laojar AaQaairt tknaIk
ka ]pyaaoga krta hO¸ jahaM fa[bar [MsTa^laoSana
Avyavahairk hO.AÍIka AaOr eiSayaa maoM safla
tOnaatI vyaapk $p sao Apnaanao kI [sakI xamata
kao ]jaagar krtI hO.
sTarila Mk kI sa OT olaa[T kna oi@TivaTIsTarila Mk kI sa OT olaa[T kna oi@TivaTIsTarila Mk kI sa OT olaa[T kna oi@TivaTIsTarila Mk kI sa OT olaa[T kna oi@TivaTIsTarila Mk kI sa OT olaa[T kna oi@TivaTI
sposae@sa ko sTarilaMk nao vaOiSvak str pr ga`amaINa
AaOr vaMicat xao~aoM maoM ba`a^DvaOMD phuMca p`dana krnao ko
ilae hjaarao M ilayaa o sa OTolaa[T laa ^nca ikyao
hOM.p`itspQaI- gait AaOr baZ,tI saamaqya- ko saaqa
yah irmaaoT knaoi@TivaTI ko ilae ek gaoma caoMjar
ko $p maoM ]Bara hO.

ga`amaINa ba`a ^DbaO MD ivastar ko laaBaga `amaINa ba`a ^DbaO MD ivastar ko laaBaga `amaINa ba`a ^DbaO MD ivastar ko laaBaga `amaINa ba`a ^DbaO MD ivastar ko laaBaga `amaINa ba`a ^DbaO MD ivastar ko laaBa

Aaiqa -k ivakasaAaiqa -k ivakasaAaiqa -k ivakasaAaiqa -k ivakasaAaiqa -k ivakasa
 [-–ka^masa- AaOr vaOiSvak baajaaraoM tk phuMca kao saxama banaata hO.
 iDijaTla ]pkrNaaoM AaOr PlaoTfa^maao-M ko maaQyama sao sqaanaIya vyavasaaya

kao baZ,avaa dota hO.

Sa OixaNa AvasarSa OixaNa AvasarSa OixaNa AvasarSa OixaNa AvasarSa OixaNa Avasar
ba`a^DbaOMD e@saosa Ca~aoM kao dUrsqa iSaxaa maoM saMlagna haonao kI Anaumait

dota hO̧  ijasasao SaOixak ivaBaajana kao paTa jaa sakta hO.
baZ,I hu[- svaasqya saovaaya o MbaZ,I hu[- svaasqya saovaaya o MbaZ,I hu[- svaasqya saovaaya o MbaZ,I hu[- svaasqya saovaaya o MbaZ,I hu[- svaasqya saovaaya o M

dUr–icaik%saa AaOr dUrsqa inadana vyavahaya- hao jaato hOM¸ ijasasao
Alaga–qalaga xao~aoM maoM svaasqya saovaa ko pirNaamaoM maoM sauQaar haota hO.
saamaaijak samaava oSanasaamaaijak samaava oSanasaamaaijak samaava oSanasaamaaijak samaava oSanasaamaaijak samaava oSana

saUcanaa¸ sarkarI saovaaAaoM AaOr saamaijak naoTvak- tk phuMca AiQak
samaavaoSana AaOr saamaudaiyak BaagaIdarI kao baZ,avaa dotI hO.

pricing models tailored to rural markets, such as prepaid
plans, pay-per-use options, and subsidies for low-income
households.

CASE STUDIES

JIO’S RURAL EXPANSION IN INDIA
Reliance Jio’s aggressive rollout of 4G services in

rural India has significantly boosted internet penetration.
By leveraging economies of scale,
innovative tariff plans, and local
partnerships, Jio has bridged the digital
divide in many underserved areas.

GOOGLE’S PROJECT TAARA
Google’s Project Taara employs

laser-based technology to deliver high-
speed internet in remote regions where
fiber installation is impractical. Successful
deployments in Africa and Asia highlight
its potential for broader adoption.

STARLINK’S SATELLITE
CONNECTIVITY

SpaceX’s Starlink has launched
thousands of LEO satellites to provide
broadband access to rural and
underserved regions globally. With
competitive speeds and increasing
affordability, it has emerged as a game-
changer for remote conn ectivity.

BENEFITS OF RURAL BROADBAND
EXPANSION

ECONOMIC GROWTH
 Enables e-commerce and access to global markets.
 Boosts local businesses through digital tools and

platforms.

EDUCATIONAL OPPORTUNITIES
Broadband access allows students to engage in

remote learning, bridging the educational divide.

ENHANCED HEALTHCARE SERVICES
Telemedicine and remote diagnostics become viable,
improving healthcare outcomes in isolated regions.

SOCIAL INCLUSION
Access to information, government services, and social
networks fosters greater inclusion and community
participation.
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Aaga o kI rahAaga o kI rahAaga o kI rahAaga o kI rahAaga o kI rah
ikfayatIpna pr QyaanaikfayatIpna pr QyaanaikfayatIpna pr QyaanaikfayatIpna pr QyaanaikfayatIpna pr Qyaana

ga`amaINa AabaadI ko baIca [sao Apnaanaa sauinaiScat krnao ko ilae
saibsaDI¸ ikfayatI iDvaa[sa AaOr kma laagat vaalaI DoTa yaaojanaayaoM mah%vapUNa-
haoMgaI.
isqarta pr jaa orisqarta pr jaa orisqarta pr jaa orisqarta pr jaa orisqarta pr jaa or

naoTvak- p`dataAaoM kao ba`a^DbaOMD ivastar ko pyaa-varNaIya p`Baava kao
kma krnao ko ilae }jaa- kuSana tknaIikyaaoM AaOr navaIkrNaIya }jaa- sa`aotaoM
kao Apnaanaa caaihe.
[kaoisasTma sahyaa oga kao majaba Ut krnaa[kaoisasTma sahyaa oga kao majaba Ut krnaa[kaoisasTma sahyaa oga kao majaba Ut krnaa[kaoisasTma sahyaa oga kao majaba Ut krnaa[kaoisasTma sahyaa oga kao majaba Ut krnaa

sarkaraoM̧  inajaI saMsqaanaaoM AaOr gaOr sarkarI saMgaznaaoM ko baIca baohtr
sahyaaoga navaacaar AaOr saMsaaQana saaJaakrNa kao baZ,avaa dogaa.
iDijaTla saaxarta kI kmaI kao paTnaaiDijaTla saaxarta kI kmaI kao paTnaaiDijaTla saaxarta kI kmaI kao paTnaaiDijaTla saaxarta kI kmaI kao paTnaaiDijaTla saaxarta kI kmaI kao paTnaa

iDijaTla kaOSala p`iSaxaNa AaOr jaaga$kta kaya-ËmaaoM maoM inavaoSa
krnao sao ga`amaINa samaudaya ba`a^DbaOMD ka p`BaavaI ZMga sao laaBa ]zanao maoM saxama
haoMgao.
inaYkYain aYkYain aYkYain aYkYainaYkYa -

dUrsqa AaOr ga`amaINa xao~aoM maoM ba`a^DbaOMD phuMca ka ivastar krnaa AiQak
samaavaoSaI AaOr iDijaTla $p sao jauD,I duinayaa kI idSaa maoM ek mah%vapUNa-
kdma hO.jabaik caunaaOityaaM banaI hu[- hOM¸ naoTvak- p`dataAaoM ko p`yaasa¸
sahayak naIityaaoM AaOr navaIna tknaIkaoM ko saaqa imalakr¸ pirvat-nakarI
badlaava ka maaga- p`Sast kr rho hOM.phuMca¸ saamaqya- AaOr isqarta kao
p`aqaimakta dokr¸ ihtQaark yah sauinaiScat kr sakto hOM ik iDijaTla
yauga maoM kao[- BaI samaudaya pICo na CUT jaayao. 

THE ROAD AHEAD

FOCUS ON AFFORDABILITY
Subsidies, affordable devices, and low-cost data plans will
be crucial in ensuring adoption among rural populations.

EMPHASIS ON SUSTAINABILITY
Network providers must adopt energy-efficient technologies
and renewable energy sources to minimize the environmental
impact of broadband expansion.

STRENGTHENING ECOSYSTEM
COLLABORATION
Enhanced collaboration among governments, private
entities, and NGOs will drive innovation and resource
sharing.

BRIDGING THE DIGITAL LITERACY GAP
Investing in digital skills training and awareness programs
will empower rural communities to leverage broadband
effectively.

CONCLUSION
Expanding broadband access in remote and rural

areas is a critical step towards a more inclusive and digitally
connected world. While challenges remain, the efforts of
network providers, combined with supportive policies and
innovative technologies, are paving the way for
transformative change. By prioritizing accessibility,
affordability, and sustainability, stakeholders can ensure
that no community is left behind in the digital age. 




