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Abstract

The purpose of this study is to reveal relations between energy access improvement and poverty alleviation in
rural areas of developing countries. Recently, multi dimensional aspects of poverty, for example, economy, health,
and education, have been increasingly focused on, and access to modern energy such as LPG and electricity is one
possible solution. As a case study, cooking and lighting demand of unelectrified rural areas in Assam state, India,
has been analyzed. An energy-economic model has been developed to analyze possibility of energy access
improvement through dissemination of a gas stove and electric lighting appliances for cooking and lighting
demand, respectively. Moreover, we have estimated changes in the socio-economic conditions, the average
Resipirable Suspended Particulate Matter (RSPM) exposure of women and a literacy rate above 6 years old, in the
areas. For the cooking demand, the RSPM exposure will be reduced to below 190 ug/m?® the WHO criterion of
Suspended Particulate Matter (SPM), due to increase in the income level. For the lighting demand, it is shown
that complete household electrification will be achieved by the year 2012 based on the model analysis, and the
literacy rate in Assam will increase to 74.4% from 63.3%.

AWFgEo BiiE, BZ R LERNBOL AV F— - T2
LA EOWEEEE O - RBEELTLC, T
ANF— - T 7 AL EGREREE OBMRE EREIICH
EPICTBHIETHE. F—ARY T4 L LTA v FIER
EoOMMERENRETLIANE— - FIFET VR REL
T, ®FEEE D E KM A 5LPGANOIRE 0L R EAL
WIROBACOWREN: ZHIT§ 5. S 512, T NVFHH O
RD D, NEHIBUZBT WA~ OBREE RS L O
BREOBRELZT 202 HE75."ZAVF— - T o &
A (Energy Access)” 1, BEHIRLPGZH &EJeHEECTHIH &
NTW 5 T ANV F—O AFHE %l T Dk 2= FIH &
V) ERTE L OXEY THYWHRTWS.

VAR, AWIEHEISREN WS 220 T <, g, #F,
BB EOMBMEROLELRIRN DS &, & LEO
BWMEDIR L TR ZFBAEIEATERTH D,
I AINF =SB, EEET AV F—1%E (International
Energy Agency, IEA) 1%, T A VF—HEERRLEH IR

MR KRB TS R & S A 5 A B
*kk

” 4 ” 4 iz
E-mail . nakata@cc.mech.tohoku.ac.jp
T980-0579 IRl 1 75 5% X e &7 75 526-6-11-815

5 BIROZALEREFRN KT I HEIEH LT 5. 2000
FETIZ2MEAD T AN F —FE A % & OBEBEIRIE X
DIV, 16ADEI O VAR Z SR ShTwa2.
fiSE iR LE O AV F—FEICH LT, EBiThigiid 3o
RSN E., Thbh, BORR 707 I A%k L7250
WIIRFZEY, T4V F—IH B OREEIER R 7 & & R
LB X0 JE LA EBRIFIZEY, € 7 VT2 &1
X B RHTIORIZEY TH D, ETF VRN T, et % x5
& L7 & FRRIS, & EEO I RV — T o
LR B OBAW RS A BT 35, Lo L, ZALVF—F
FEREE OZAL DB WHIRC AT T B E I 5223 51218,
MR R & T D4 - BHFREE L ENT 2 LESH 5.
L7235 T, AWFFETIZE T IVIRN & HA - BIFEED
HFFZMALGDLEL LT, TANVFE— - T AN LR
& - RFIIRI O W E % 8 U CHEEETIC B3 s
ERMIZRKD B,

2. IXILFX—LER

AR, AR ORFMIO A 7% 5 3 IR IS S B
PEF D, BEOMRPERENKIZO R EEZLNT
Wh, TANVF— - T AREEDO—DOTHY, TRV

o1 L 22 T AL — 3 AT A - KRS - B
AT 7 LYADHNEED EIMER LD O



IAVF— - HiF Vol 28 No.3 (2007)

F— T L ADMEIC LY FFER EE oM - BEHERIR
MIEKRELEFET S, 22, TAVF— - T 7 LR
FEFRORIN, Yy —ofE, AEkom LR &
BREICHEL, Ihootts - BENWEROWHEZE L T
BWHIRICES T4, ik, =AVvF— . 77 EA0L
DEREDE DS I L =7 AR5 HEE (Millennium Development
Goals, MDGs) D#ZBIZHERS DL L2 EKRT 5. &
B & ) AL DR R FEDR M Y, FritAsEl
MEhsZ LT, MDGsOE—DOHEETH S “MEDERE
EHUEROBEIR” OERAMEE S NS,

TEHEIREBIX, ARICEHICHEEL TW5. EIiEd 50w
R X BN A REARRIZE D, ARG OREIRGE
EBEL TEW. Fz, SREGRAEAIIICL ) PR
WIZHa2HEHD H 5. TFRVE—OF & @D BER»DH
0, RPIUEZ & O F55 )R S HLRE O ARb o I HRBEIC X
BENHLDSHEE 2o TW A, & EEENTTTIE, B
HZANF =PRI N F—HBEORKBT % HDTVL 70,
IANE— 77 LA EAVMEHERREIC TR BII R & .

HERZOMRD, ANRIIRICLERTRTHSH. AR
@i, BEMBICHRTOL2HEREE2HE TR, 7,
PR TR EOHE LNV W70, itk
FE LR, ZANVF - LHFOMEMEICOWTIE, &
b7 &N & B AV LT MR AR S h b &, 4
BICEE AR 2 TE L, T2, BRAIBIIEEDINE K
T5ZLT, KEOFEHERELZQLRTE S, & LERNL
TR AV F—H{EEIZD R0, ERH=—XT
HEBINOT 7 B AZHEBELANVO FHITKE L FHEST
bLEZOND.

3. xR

AWFFETIE, ¥—AAF T4 L LT, 4 ¥ FHEMET v
H 2O RBALHIES 2RI EITD. 7y F oMo
ANITEHI2,60005 AT, 871%HRAFHICEEL TW5. 1
AN&H 720 IMERKLERE (Gross Domestic State Products,
GDSP) BX U1 A7) &EIjiH#EE (US$161, 204kWh)
X, &H12A ¥ PPy (US$281, 752kWh) % Tl D,
AAOfE (US$44,834, 7,601.9kWh) & Lbik L CIEF 12/
SN L5,

1 NRBPOIEARTFT— 59
JNERE] 5,958
B (54%)
QS (46%)
UNIEE: )/ IR 1.4%
TR —HEEE [G] 67,267
FRELR ONEJK () (85%)
BB (F) (14%)
FREA (Ti) (1%)

194

F1IHGHIBOREGET— 5 2787, HHMgETix, =
ANF—HEEO HYL EAWEIEH I TS, £/,
HRMIBIIARBILTH Y, TN THRAFEZ M2 LTw
b. A v FefRTE, HiFELEIZ50%% TH > TWT,
4 ¥ FBUFIZ20124E F Tt BEfbEREZ B E 75
“Mission 2012 : Power for All” #&JI#M O EE LR BUOKH
BEEAEDT, REIOWTES L AR AV F—
U BAEROE LA HEL TV 5.

4. AEFEEICHITS
IXIF— - 77t AELEOWK%E

AN F =333 H LT, = v¥— -7
7 & AN A A GRS O ) &l L CRBUT = A L F
—EAARM P HLLPGNEATT 5 2 L L EH#KT 5. MEFE
1, BESNEZRARHRO L2 T, BIAHEZ AV —5
720 O3 X ARSI IRIC L - Tibh 5.
41 BSBRAELRSPMEREE

AR CIE, ZANVF— - 77 2RO - #EFH
ML LTS L B E LIE O IR R R B0
F [N Td % Resipirable Suspended Particulate Matter
(RSPM) Ig#EZEET 5. AMRAEHELHHL TV
& FEEAT IO ZEL, ARG 2T A 8A 12
T, 1 HH72) FHLINEZ, RKMPUEZR ESHBEIZET
DIHENEMICE R LT3, () IR THRAEEMIC
bEonT, BINEHOM O LNV G, AR
TIPSR COMBUHER 5 2 L TRIET 2RI BEH OH
Kx2AVER R ATINT A —F & L TR SIS 5.

Women's opportunity cost _ Women's opportunity cost [US$/hour]

with fuelwood [US$/G]] Daily energy consumption [GJ/day]

x Extra time with fuelwood [hour/day] -+ (1)

% 72, MR HIE O T RSPMBE 8 5 1, HER BB 7 F B
%, CCRLBURH SFRERE, 7 A TR O % K H 5K (2)
WCEYRDEND.

Average RSPM exposure [ug/m’]
=Z<24 hour RSPM exposure of a stove [ug/m’] X Adoption rate of a stove [%]) - (2)

42 TRIVX—FEBEETI

AfFFE I, HHRMIFO T AN F— - 7 7 L A o]
B2 RN B 72O ANVE—T 7 v A EF V%2 &L
72 (®1). REFVE, SHOBRKEEER ) —F, 21D
BiZ ) — F, THOBFE —F, 56T/
— FIZX o THR SN TV A, TR 1Z20044F ~20124F
FTEL, MEHTY —VMETA - Net Z@H LT, MET
B R OFMIE B L OREEE b LIS AV F—F Ao
BORBALZAT) . B, Y — VORI oW TIdE
TR E SR IR W 9 F72 BT EOMN T,



195
F2 AHERMEBZS O
EA Fa AR
[US$/unit] [4F] [-]
TERTUAR T EE 2 0.24 2 0.150
B BRI B e 1.20 3 0.260
77 A SRR 24.10 5 0.541

*US$1 =415[Rs.]"?.

Abbreviation:

BlIb: Bulb Btr: Battery Clet: Collection Cnct: Connection
Cook: Cooking Dmd: Demand Dsl: Diesel Elect: Electricity
Flr: Fluorescent Imprv: Improved Inc: Incandescent Ivr: Inverter
Krs: Kerosene  Light: Lighting ~ Lmp: Lamp Mkt: Market
Rsc: Resource  SH: Space heating Stv: Stove Trad: Traditional
Tub: Tube CFL: Compact Fluorescent Lamp
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