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INTRODUCTION

« Purposs and Scope: Intsract investgate, and dsantify problams and solutions n
snergy, housing, and transportation in rural Arunachal Predesh.

« Importance: Addrass Challengas unigus 1o ths demographic and tarmain of rural
areas in AP to enhance lwving standards and foster econcmic developmeant

= Kay Quastions:
+ Evaiuate existing systems in gngrgy, housing, and transponation
= Explore altermatives for sustainable and affordable solutions in rural comteads.

= Provida actionabls insights and recommeandations for polcymakesrs and local
COMIMmunties.
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ENERGY LANDSCAPE

OUR OBSERVATIONS
= Primary Commarcial Energy Sowrces ; Blectncay, Disssl, Potrol, Kerasena
« Maarby Fural Areas
= Predominantly raly on fusiwood for ansngy nesds, raising deforastation concams.
= Solar-Imemns 2nd SSCinG wrthss arg also Immenssly popularn
= Twvo Mapor Power Lines feeding to Jote from tanager end Baian
« Instances of long disruptions n energy supply, particuiary during landsides.

¢ Progsencs of RUMESrous SIroams and vers, Serning 2% sourcas trom which
houssholds extract watsr for ther daily necessitiss. [SHP potantial]



ENERGY LANDSCAPE

KEY STATISTICS

« A 2016 report indicatas that about 75,000 housaholds lack slectricity accass
in Arunachal Pradesh [1]

* Rough terrain and low population dengity (13 people per =q. ko) present
obstacles to widespread enargy distribution

¢ In urban areas only 0.8% of households lack sleciricily access whild in rural
areas, this figure is significantly higher at 8.1%, reflecting a tenfold disparity.
[2]-

* In urban areas, 89.29% of nousahoids rely on LPG/natural gas for coolang
nesds, contrasiing with rural areas where 51.3% depend on firewood.[2]



The prevailing
energy sources
in rural areas
nearby Jote.



Untapped Hydropower
Potential in Arunachal Pradesh

* Enormous Untapped Potential: According 1o s
epor Dy Cantral EleCinCity Authornity, Gowarmemant
of Indss, Arunsthal Pradesh noss sgraficant
uNiaDped My oropower potaniial

» Ot of the total identified mydropowss potential of
1,48, 701 MW in the country, Arunecha! Pradesh
SN Nas & Capacay 10 Doouce S0 358 MW, el &
about ona-thirg of the entirg nation's potental [334]

= But plarns for Ergs S0a8 Mydrddoaws’ Drojacts Ravs
raisad concemns of Geographical Distwrbancs in
Himalsyan Ragaon [4]




Sustainable Solutions: Small Hydro Power (SHP) in Arumachal Pradesh
Hydroelectric power projects with a capacity of 25 MW or less

* The Mnigtiry of Now and Senswable Energy (MNSE) In India Idsntified 3475 sites with & total
capacity of 14,305 47 MW for amall hydrosdeciric promcts.[5)

* Among this, Arurachal Pradesh boasts the highest number of identfied SHF abos, with a total
capacity of 1222 04 MW 5]

* Local Expart Ingsghta neighta from local ssxperts eveal thet in most householde, waler ia

» MIT Argnechel Pradesh sleo draws water from & nearty girsam.
* 5-Pz panefis -

¢ Igeal for repeg. small Bireams, deme, Gnd canals. offgrng minemal spparsnt eavironmenta’
aiffecis.

s Sustainable and community-focused.
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TRANSPORTATION IN AP

OUR OBSERVATIONS

= The community primarty eSes on privates vehicle ownership.

= Limited availabifity of public transportation, particularty in rural areas.

« Dufing the Monsoon Ss2200, 10056 508 contributes 10 andslidses, posing chabangss
to miiﬁtg.r.

= Wa noticed that the nearby bridpss ware relatively namow and in suboptinmal
condition, raising concams.

 Thers it a Brited ransporTation sannts connstting the neighbonng Jos area 1
hanagar, with just two busss curmantly sarving this nouts. This scarcity of
transportation optiona highlights the challenges faced by tha local community in
2Co8s5Ing vital urban cemers such as medical facilites in o256 of emerpencEs



TRANSPORT NETWORK

KEY STATISTICS

* Arunachal Pradesh's road network spans 22 872 km with a density of 362
b/ 1000 =g km 2022).

* The condition of bridges iz a2 concern, with ever 1,200 bridges, and

approximately 20% classified as "poor® or “critical”® (Source: Arunachal
Pradesh Public Works Department)

* In 2022, Arunachal Pradesh recorded 1,542 road accidents, resulting in 255
fatalities and 1,288 injuries (Source: Mational Crime Records Bureau).



Condition of some roads and bridges in nearby Jote area




Opportunities and Recommendations

» Koy Comdor Foous: Priontizing the upgreds snd expansson of roads inking major towna,
W‘I._H'i_.' hulzg. ang tourst cestingtions to snhancs markst acoess and resouse
connsctivity.

* Brigging Infrastrocturs Gaps: invesbmants n all-waathar Bridgss Scroas rivens and gongss,
reduceng reiance on fernes and ensunng year-round connectaty.

* Promating Public Transporiation: Development of a reliabis and sffordabls public bus
metwors, DEFDCUETY I rurg! @reesE, 10 rediucs OepenciEnts on orreEDE venicias

* Mut-Mode! Solutions: Expipring ropsweye and mongorgils in chellenging tereing for mmote
araa connactivity, fasiaring imnvestmants in meowes sxfrachon and aco-tourism.

* FRursl Fesder Roade Developmant. Enhancing access 1o vilagss and aghicultursl lancs
through well-mamiained graval mads, faciliating the afficient ransporiation of produce
&nd agricubiural inpuis
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VILLAGE VISITS

. :- 1..'EI &5 (Poma, Kampo, Jote 1, Jote 2, SandguPotta) adopted by NIT Jote
nrnat Bhareth Abhivaan wene visitad

i [zeneral Doservations
* Low and scattered population across the visited villages.

* We came to know about a genaral trend of migration to wiban centers
driven by aspirations for Detter education and livelihood opportunities.

* Presence of small-scale industries, particulary bamboo handicrafts.
+ Roads to these villages wers challenging resutting causing low connactivity



Bamboo Processing Centre
Poma Village

= Employe approcimatety 10 people
from the ipcal community

« Prmarity focuses on the production
of bamnboo furiiture, utensils, and
traditional waaving products.

« Products g soid through the
Governmant Exhibition Cantrs in
Chandranagar, anhancing markst
reaci,

= The center faces challenges dus to
anargy disruptions affecting
produCTon




Bamboo Processing Centre, Poma Village




School Visits

Educational Landscape of Arunachal Pradesh

* Arunachal Pradesh ranks among the thres bottom stales in India comscarning
literacy rates. Access to higher and technical education in the state is notably
lEmited.

» Margnalisation of Education: Marginalization of education in Arunachal
Pradesh is evident from significant gender disparities and variations across
diffarent tribes as well.

= Mals literacy stands at 58.8%6, while female lileracy is notably lower at 30.6%6.
Certain fribes, such as Abor, Adi, Apatani, and Adi Padam, show a liferacy
rate above 5%, while Wancho, Aka Bangni, Miji, and Nocte are lagging
behind, with less than 19% achseving higher education.[7]



Education Marginalization in Arunachal Pradesh

Major Causas

« Wastage and stagnation: Wastage is the non-compebon of educatidnal I&vels
and premature withdrawal of students from school and is particularly prevalent at
the upper primary stage in Arunachal Pradash. Stagnation imvohres the prolonged
ratention of a chid in lower classea exacerbating the likelihood of subaesquant
WalEgE

« Poor Articulation and Infrastructure © Inadequate facilities at schools fad e attract
and retain students, with poor infrastructure and nsufficient teachers accelerating
dropouts.

« Economic Desparities: Wealthier families often send their children o private
schools, providing exdira tuition and better results, while economically
digadvantagad astudents face bamers dus to high school fees and a lack of atudy
Matenais.



School 1

Govi. Secondary School Jota

« School 1 accommodates sround B0
BhuOants with = pesmanant staff of four

* Facas significant infrastruciums
liMitatons affechng the owarall Barning
eI

* RgpOris vy 0w afendancs rates
afMmong Fuwdsnts dus i ladtk off Mears
of transport and oifer reas0mE.

= We weeS iMformad that NS Iotelty als0
dispdarys limited cooperation with e
SCMOCE wath DeQiGrEEn 00 fOr naBiinODo
BELRADEE OvGer DRDNTiDMg SOuCation




School 2

sangdupotta Village

« Theé 3SCON0 EChocl was e SNarp
Cortradt 8Nl Nald Surplus Iffreftruttues
that wers unusad Ouwe 1O a lack of

SoeCimhoid 3iaff

= LaCk of speCialized Staff in coOng
SCISNCSS IS 8 Dervasivg CNsllengg
Arufathal Pradssh, oftan RaCassitating
reCnaitmant from outside Siabes.

« A trend of migration to ltanagar for
SHhuies was ODSeread, whend SEu0ents,
Nidnegar, TeCe Chalanges N eds0tng
b0 the urban living condikions.




Addressing Low Attendance

Exploring Solutions

= Low attendancs i primarily attributed to 8 praferencs for angaging in lhelhood activties
parfoularly during harsest ssasone, coupled with the challsngea of difficuft trawed

* Potantal Solulions :

s Hoglsl Faciities: Eeiablishing Roatsis io providse accommodations for slucants.
particudary thoas facing challengea in commuting from emols asas.

* Community Engagemeant Programe: Initiating communily-grheen programa io racas
@warensss sbout the mportence of educaetion, fostenng & supportve emdaronmeant,

* mproved Transportator: Enhencing traneporisfion infreetruchee, including
gevernmant-gponsored school busss. to faciisie sesier sooeea to sohools ang
addrass ravel challanges faced by studants,



Interaction with Youth Welfare Society

Poma Village

= W intereactad with the Foma Penchayeih vouth YWeilam Sociat PP yWS) whio wana
Tirglgsshy workang 1o NS Thair Eﬁﬂ'l-l"ﬂr'wfj' CRlaDIaling, CONSMuCTing DamDoD
PSS STucturss. TR MQREgRLE s DO TG SEeril af arunatngl Praossn socienes,
winere aCtivitias ke NDwse Dulding are a ComMunity endeawOur.

» The 50Ciaty CONSSIBNTy OMPanZes SPOMS IoWNameants and varnous events, and for he
25th-anninversary Calebration, thay were Dianning a grand evant with botn traditional
aCTivities SUCh 85 SMOw M00TING sna Nenacraft Making, sloNQsice popular SPOTTS like
football ana voileyDall

» NSNS Snerod; Prowvoed ngQnig imo chellenges faced Dy youtn of Arunechngl Preogsn,
INCILAING e tack of NStwOrk CONNSCTvly and Tanspotation iSSuss.

¢+ Higing Drug Probéam: Tr'lil:uf SIF0 MIGgNhQRTed NS iNCreaSing Ol ProdisEm i NG fggeon &5
& SigniBcant ontarm, with Sewatal yours] ndividuals iR 1ha villags recsnth admitied 1o
renabiitation fac@ities.



In Arnachal Prafedsh, SonStruciing
baminod OUSES |5 ofen & CoemHmune

affgrt, mbmoring The shaned
COSOOrative EONTL OF s COMETImiTy.



sports Enthusiasm and
Opportunities

= We obssnvsd @ ViDrRant Spons passion
within the community, when football
and woisyball stood out as prominant
Sciivitigs

« Pravnousby many gifted football players
have come from northeastern Indsa, but
thiers iF a Bk of rainmng resiuwces,
Impacting aspiring indviduals with
ITITENSE Sporting takent

« Promotion of sports, especially footbal
and volsyball, could ba a viable
gtrategy to combat tha growing issue of
drug 2buss 0 the regon







HOUSING
CONDITIONS

In Arunachal Pradesh




Housing Situation in Arunachal Pradesh
Deﬂm From - NFHS-5 (2019-21)[2]
+ House Ownership Distrioution: 55% of households{zsampls population) in
Arunachal Pradesh own a house with thig figure being 57% in rural
households and 45% Urban househoids.

= 2% of households lack sanitalion facilities, using open spaces or field

* Type of Housing Structures (Percentage Distfribution): Notably, pucca houses
forrm 26%6 of the houses, with a majority of them being made from bamboo.




TRADITIONAL HOUSING

IN ARUNACHAL PRADESH

Tha housss of the tribss of Arunachal Pradssh
hewe a treditional style of construction from
daigrzg CONSIRICTION gloments and $how 2
thoughtful uEs of [acally sourced matsiiais

Tha size of the houses depends on the famihy
pattsns of the tribss

Stited kaccha houses, localty known &3 chang
e proviaiam n Arunachal Pradach and Aszarm,
primardy constructsd using bamiboo or wood with
thatched roofs.

Wsaved bamboo shests ars commonly empiloyed
for waling infilf, while thatch serves as a
radiional rocfing matanal




HYBRID TRADITIONAL HOUSES
OUR OBSERVATIONS

= ‘Wea chaarvad a hybnd traditional houss
wnder construction. festunng conorsta
Dilsrs el te mebaad of hambod =@
Poma Villege.

¢ Tha design incorporates a ceniral fireplace,
with thg migdie of the houss Tunchioning 29
moth tha Kichan and & =l_tdgl_plp «[§_7=l o] For
family membera

* T snhance ventilation of amoke, ondy two
layers of thetchsd bembooo shests are ussd
fior th wais,

* Tha Bpaca batwssn e foor and the
gmound ssnves for housing domaestio
animals likg cows and page. 83 well 88
siorage for Trewosd and toals.




TRADITIONAL BAMBOO HOUSING

Dur Observations and Proposed Solution

« Daspits tachnological advancemsants, the traditional construction mathod remains
the preferance among locals in the region. The high fransportation costs associated
with obtaining modern bullding materzls for concrote structures serve &5 3
Sgnenicant dorarrang

« Traditional kouses, reguiring maintenance only every 2-2 years, offer a sustanabla
2nd cost-gffective aemaive, aligning with the sconomic considerations of the
COMEMUNITY

= But such houzes amg associsied with problems such a3 leakage, mosquitos, bDugs
and SUSCSPIDITY 0 Rarsh waaihar,

» Iniroduce modam bamboo housing 28 2 vigbde solution, drawing ingpiration from
socessiul Mmplementabons N Oer reQIons, Such a5 Ecusctor



ECUADOR BAMBOO HOUSING PROJECT

Project of the InlsmaBonal Mebeork Tor Bamboo and Ratian [INBAM), Mnanced by the World Bank

innpvative Housing Design: Houses elevated above the ground for Nood
resEEance

LUitiEization of Ecuadorean bamboo for siable temperatures, ow humidity, and
eco-friendly construction. The innovative design allows for good ventilation
durning hot montheg, with high ceilings protecting againgt sun and rain

Prefabrication Technigue'Walls and structure aré pre-fabricated off-site,
ﬂ-ﬂﬁhlil"‘lg the completion of houses in j-uEt o wesks

Bamboo Cuantity: Approximatedy 1,000 to 1,200 six-rmeter barmboo posts or
stalks required for each house



Divaswwenp Dadail % Pl & CNREDTL = S] E EG Y OO EE
thi sburdana s avideed hat Fera e promizing apEerunfloe dor iImplom ontaScr In B reghcn




OTHER
PROSPECTIVE
INITIATIVES

EIOGAS PLANTS
GRAVITY ROPEWAYS




Potantial for Biogas Implementation
in Arunachal Pracesh Rural Areas

* e DD EErved [uEh gRensny aNd &N
aMpis population of catiis, iNGUEER
MmN ard Cows, in Neary rural anéas
of ArungCng! Pradagshn,

* A reCent sSEESSMant on Stat.wise
Di0GES pomsitisl 8Na it utilizatdn in
india [8] showed a kogas production
potantial of BEs than 250 melkon mad
annuglly in Arunachel Pradesh, which
i5 DEi0w the Nationsl sversags.

&« respite NS 0w potental, thans is S8l
a Sarvard unoarutiization of theaa
reSOUrCRE, with {1 uiilkzed porcentsge
01 the estmated DeDgas potertal
eing less than 2 5%,

Sinis- v meliced poncrmisge: of caSnmicd bacgea poicabiad




AD based biogas Plants

Beneaflts and Implamantation

¥ ANgSrODic QIgSSION-0assd Dulas produChon in rural Breas. wblizing Celly availabis
ras0urCes e agricufursl mSidues and fvegtock manure, is Not only Rghy Sustainabs
but siS0 eCONMMECally viabia,

* This approach wowld raduce reliance on firswDDd and contributes to mitgating power
Cefrun0ns CauDisd Oy IenNOs0es,

» The Study estimeied e Mot Presant Velue (MPV) of Di0Jes plenis used for coOOleng fual,
SecinGity, and vehelle fudi 10 D8 018, 478 8% ana 148 .05, eepaCtvely. INGCENING
BCOMOIMKC vialality.

& The Qovernment Could Considsr sullm0izing installaton Costs, annancing the seasibility of
widespread biogas plant sdoption

= [nitistives for Creating awarsnsss among e local populstion Cowld D6 promotad,
iMCieding CoNaDorst0n with sCed@mic iNSttubons Suchn as NIT Jobe f0r reSgench and
TSt atidn SupDort.



Gravity Ropeways

In Hilly areas of Arunachal Pradesh

* Arunachal Pradesh features rough hilly terrasn, complicating the transportation
of agricultural and other goods in such places

* It typically takes 2-3 hours to manually carry approximatedy 40 kg loads over
1.3 km on steep mountain paths during the demanding joumey to the market

* Gravity ropeway, based on Newton's law, offer a sustainable solution to the
challenges posed by agriculiural fransportation in rough temaing

o Implfmt:nting gmv'rly' ropeways is cost-effective in both construction and
maintenance and has been widely ulilized in regions of Hepal and Himachal
Pradesh.
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