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Statistics and Predictions of

Population, Energy and Environment Problems
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In the situation that world's population, especially in developing countries, is
rapidly growing, humankind is facing to global problems that they cannot
steadily live unless they find individual places to live, obtain foods, and peace-
fully get energy necessary for living for centuries. For this purpose, human-
kind has to think what behavior they should take in the finite environment,
talk, agree and execute. Though energy has been long respected as a symbol
for improving living, demanded and used, they have come to limit the use
making the global environment more serious. If there is sufficient energy not
loading cost to the environment. If nuclear energy regarded as such one
sustain the resource for long and has market competitiveness. What situation
of realization of compensating new energy is now in the case the use of nuclear
energy is restricted by the society fearing radioactivity. If there are promising
ones for the future. One concerning with the study of energy cannot go
without knowing these.

The statistical materials compiled here are thought to be useful for that
purpose, and are collected mainly from ones viewing future prediction based on
past practices. Studies on the prediction is so important to have future
measures that these data bases are expected to be improved for better accu-

racy.
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D570 b &b RIAHTHD,

. BFHhRoRSE

B, BEFAREBORETAHRIT 3,020 {8 kWh (1996 ) C#EL, TOEKELEI—RERE
HENREETABHED 5% L EDOTNEN, SHEGEFRECHRBELMEET S LICLY, 2010
FEEICBTABEFHOREENEL LTI, TABABI XX -0 RE CFk6 49 A)J
W B, 4,800 & kWh A RIAEND, RFHOREEHNEDOHIETH S 4,800 {8 kWh {22\
Tk, ZOERNCO 2PHBEOHIBBEERICFATATRTHD Z L #BEE X, BER - PHRAE
85, HIOEHEZEI LY, FOERSHEBESNDS, i, RERARIZHOWTE, 4%, &
RE(ITE S B TOARESNE—F, ZETEOBEIZL S N7 T NELEOERR., EYREY
B OEREDE ST ER B LD LICL > TERZAELHFEND Z &nh, 2010 FEDOEH
S EEIC BT ABEHEDBES 4,800 & kWh IR LoD, B O EK & FRRE ORI RN
HEELBA D LARELEES. RERRICHOVTIX 6,600 5 kW~7,000 7 kW &£725 B2 06
"o,

7. KA B ORE

AN HONTIL, BARH SO/ NEAE(L - Bi{bICHEVBERBES A L, BRERMAHE L2
AEORERGEET S, LhL, A%, BNERCLax Uy, BRETLOREL -
FERBEORBERNE - L2V, 2010 FEEICBIT B ANOHGE LS LT 1, 050 {8 k¥h 28
FIAE NS, HIBMZOWTIE, BIRATREHLA O 28 BRARE L ORISR FE T %55
BT A OBRREREERH DL HLOD, 4%, RERESCIVEEIEEL 2> TV HAEM
B IZ SV T b, BBREE L ZR LML IRELRD L ORI EEDD Z LIZL D 2010
FEREIZEIT A B OMARE L LTI 400 7 k1l ARAEND,

¥, frep¥—HigoRYE

BEFEDTRIAX—ICH L TREEEDE TR LVESRETICH2H T RIAXF -, TOFXE
75 BN TIEREE 2 H UFICHE LSaid, 2010 FEOEARE 900 7 kl BEICE EE
STLEHRBLTHDA, 1997 £ 9 AICKiITEh [ xA¥—FIHSOMRE BT 5 R5!
R RS AEEERBEYE Lo R MEXOMOBAKKNEREZERL, THOH
SAL A IERICED D D L Ic LD, 2010 EECRTIAFHFTRNF—OMGE L LTIE 1,900 7 Kkl
DRIAEND,

BB, FxxAX—FHAIOWTIE., FOBREFRIZONTLETHET D,

3.4 BEIRILF—EROERE
THIAX—EEEFERICIERTAZ L BELV L THEIN, RYICOESERT RNV X —
Ems R EZ D LT, A, BR. RAAR, 77V EOEEREFMT LI L BALBERTATRTH
%, K. BEOZ LOWbREIBO T, BESHZWVIZEEEDOTRAX—OFHAIIE LT
WS PRI RAF— - X2 ) T A RO LTEDTEEL EX b5, HRBOFEMFAZ
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HESAL A Iy FEMBET, BRI IAX—EROEKELZMDZLBLETHDLEEXD
ns4,

£ 34 1213, HROFEEIINVLE—EHEOEEREEZ R LE, K33 3ER34 %2777l
DT, BREFERETILE—BHEEO 66% % 5HD, LnL., BREY A 7 VDBRSLENTZE
A1, ®39 R TEOE. FEFADOLEDIEEBEI TR RXAX —RIFRED 55%272 5,
£ 3.5~F 3810, BFEITRIAX—BHRICOVT, HROHRTHIFTHREHRE L AERELTRT,

5% R

1) BETRLX—F, RETINAX—FELERTSTHBEE. R 1046 A

9) BETHRLX—F, BAETXLX—FAELEABREZRARITHRESE. FR8F 12 A

3) B LEEARE, [T RAX—FROBR LER], FRXALF—RETE, FRI0FFELS
4) Fie— . (BRI X—ERRALONE L SBOBE]. JRF 7 eye, Vol. 44, No. 10, 1998
5) REEHIE. Tho ki, botEXW, RTADZ L) Ry7by b, FK 105
3 H

6) (Bf) i BEIE AL L IR JoRAE . RO — K= 3N X —1HE OB (01-07-03-01) ), ATOMICA
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F3-1 COP3TZ Y kAL RERICEITEIRLY—FREAER"
TRES |
HRE (RERIAWET KI) HROBE
ORTEOMBETSHHESIC| 1805kl |ORBROBTTHHEICNZ, BEETEFOBASO
BIEE EMEE
OPRTBEBICHIBETRILE— 150 F kI OPBTHEOT X F—BRAOSRILERE
OSHOBHMR 140 F kI O EXE TR, HEREDERARATNSE
RS D (BWEERA S5—%)
OB T RILE—RKME — OIRNFERARLCET SHEHEDREY, AR,
BESORBCLVETRERE
OBTEHBEDTAO—F v — OEME, BATRASBICL25RNERETHEDLE
RR&EI7AQ—-Fv7
INEE 2.100 A kI
OWMBONENE 450 5 kI ORRB-0A RBEEOSTXERNY TISVF—HRD
" EXHEBA
ORT- BEMOB T RIF 870 75 kI OHE - BEYMOE TXEREH
BA®M | OBLE
= OS®OEMMR MoK kI OREBEXRBHUBRT « AT A, BILRHS
OEEDS 1 IAIA LOEENE 305 KI OREENRN, RILBIOGLSOIXS, LEOHIL
)
&
I 1.740 B kI
OEBEMMOBBHELY, 450 55 kI OEBEOMRERI Ny TS5 U+—HRADEZHEBA
OV -V IXIA—EHBOBER 80 5 kI ORSEADE, /\1 7w KEDE, KAHZAHEED
R BRAERE
OBBIMZMBDMRLE 80 75 ki oMM, B, REMOMRONE
By | O ROEHER 0FKI OUFILARBEREORSENESOMR
OMRONEL 340 55 ki OHBEHEXONEL, B8, AREEDKES
O AIIE 400 55 ki OE—FIYTN, ITS (REEBZAY ZTL)
OFLI—oDktit 150 5 kI OMBEEEZRUATEENE, 45751 M AT 1 AUHE
%5
OBRECHNT ERED 1905 kI OLBOBILS
N 1.730 B ki
ast 5,600 75 ki
HES BAR BEOBE
OERDER%E WS -HDES | 4.800 B KWh, OMBAMOER, VAXT A 7Ic & HMBBE, TR
1t X —HEAOWEH T OBILE
Ot & DROILE 6.600~7.000 5 kW | ORB= %X SHEORHNAA - §S, BEMORA
w| 7 SONLE
ORYHTY KHBERUBAAM OBUAIV RS ERYINS, ERAMEOTRIEES
® B BE LB DHERH
& OFTRNH—EC BT IBRS 181065kl | OWIXHASETSERECNTIME- SMEOZE
HIXSE i
ORBIENS ORHBHBAR = 1—D—ROER, BERARRED
REOARLES
8 | OBRKADWDH
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%32 BEIRILF—HEOREL?Y
[y Bk 1]
, FE 1996 FEE 2010 FEF
\\ BT -2 TET -2
R EF R
kY RS O
N, E: 307n WesH: (1996 ~ W|ESLHE (1996 ~
1= I 2010 % 2010 &
@1 5 (&1 b2 {& 11 2 “
FEZ= | 1.95 6 | 2.13 467 0 1.92 47o | ANl
B | 1.02 260 1.31 %7 12 1.13 28 0
AEFS | 0.96 24.5 1.12 244 1.1 0.95 =7 | Al
=E+ | 3.93 1ona 4.56 1004 1.1 4.00 1000 1
F 1. ERNMAE. B1RNERRVIALS—EE - ESCROIRR (FEEE T8 FANILR.

AHENE. D— S ANEER) FRBRERELD (2L
EANME. ELNMOERNMRURBRES. TARR. BURNER CACNERLUI-Fat

P

ERHWAZELS (2L, AFREBNER O .

BRAPIE, BRAOEEEREM. ERUPRUREIMNOEFAEREL .

ERIMARUaFRBMER ) .

4. FIxNE—-%E (FHLCEARNS) &, EXCESINL.
5. EGREMIL. 9250k 2 15,
5. WAt NEMOKNEDSIHE., MEEADMER T, 10 Qs 3L WBE AR,
£33 —RIXLF—HHEORBLY
e =3 1996 “FEE 2010 B
HH e T — X T - 2
—ARLFLF-Eitn 5. 07f8k 6. 03 @K 6. 16 8K
IT#NF—RES = #;|ekt | B8 BekH | B E: 3nYe o
(%) (%) (%)
yap: | 329 8Kl 552 358 ikl 516 291 B 472
A HLPC WAFRRC) | 310 Bk ] 337 BX A% £ 271 {8 K 4411
LPG WA 1520 Rt 1610 FHt 30 1510 At 3z
g 13,160 Ft 16.4 14500 Ht 154 12400 Ht 149
EIANA 4820 At 11.4 6090 Ft 123 5710 Ft 150
BfAh 3,020 {8 kWh 123 | 4800 fkWh 154 | 4,800 8kWh 17.4
250 AW 7,000 ~ 6 60¢ TFRW 7000 ~ 6 600 75 1V
b, 93] 820 {8KkWh 34 | 1080 f8kWh 74 | 1050 fBkWh in
ipih 120 FH 0z 380 AK ns /0 FK 04
HIFIF— 685 HH 1.1 940 K ki 17| 1910 KK 31
= =t 597 {8kl o0 693 Bkl 1n0a0 6.16 {8kl 1000
Fo1. B ML 9230kealliTh b,
2 FIaS—olRiciE, ABRIsLE—, BRENRXE. 8% ((WTRR ¥ESU.
2. mADREEART WA AEDLOT ‘*‘3;:.,
4. LMGEH bBREE, 0712 b iz &,
s BALTERRNCLLEOTHY., SROSHE., DETAOHEET. 102G BB EIRE .
E BEHRSRUT LSRR, S8, FHRCERTIROLRRENE LG FRALEETD

nEE, BE

PR EOL LT ERR

MBES T ERS S ET

HEZLICHETLEENRL,
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#3-4 HREOIRXIILEX—ZROEGHE

Ok EE R E | QEETHERE | O Fzgms) (O TRIRDO
5 a4 12X 10% joule 6X10% joule 1310 joule
(4 NGL) 2k —1 13k x—1v 310{8 x—1 464
(WNGL 2,250/8 <— v V)| (INGL 176{8/<—v V) | (INGL 13{g/<—1 1)
9X10%* joule 5X%102! joule 8X 10" joule
KR 7 X 240Jkm? 141Jkm? 2.25km® 564
(8,5009k cf) (4,9909k cf) (779 cf)
285X10% joule 26 X10%' joule 12X10" joule
¥ 3] ® 119k + >~ 15kF> 45E L > 2164F
(BERMR8KE ) | (NERLIRO.THRE V) | (REMAIHR3GE )
FiiE g
BEHEHMW& 59X10% joule 1X10? joule 0.1X10' joule *
AN 2= | BEEML. TR L | BEREMB2265E —LL | BEEMW2.3E L
AANY =560 =V { Ny =1, 0508~V A A Ny 2 —N3. 3B 75—V Y
HERZERE
- 2X10% joule 1X10% joule 1X10* joule
7= S4BT F>  |USS 80/kgUMT LB 32,527 F > 684
US$130/kgULI T 078 b~
367X 10" joule 39% 107! joule 34X 10" joule
IANX—F| FAHER AMiRE W%k ) 1154
9x1012}F >~ 1x102pF >~ 8xX10°F >~

&) HIEH R AL X—LHEHE “1995 Survey of Energy Resources™ k 1) R
1bbl (0il) =0.136F >, AR E (F > %D, LHV)=42X10° joule, NGL 28 (} > %9, LHV) =46 %10 joule,
KR ARME (1000m®, LHV) =36X%10°joule, B&RALR (F >0, LHV)=29.3X10°joule, {&&SLLK (F> %1,
LHV)=16.7x19joule, 77 =24 (} %) =21X10"joule,

#, NGL=Natural Gas Liquid, cf=%}# 74—}, BRUR=8FR+EEE, LHV=EIRAE
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%35 BBROTREHRSLLEESS

B B
CEE: IR £ E B
B o |[FFaanrRIxvF| A &t R FF2IMHA) X0 F B &t
77N A 10,210 284 10,494 306 30 336
it * 9,778 1,786 11,564 560 95 655
L s 11,750 12 11,762 249 2 251
T YT 6,730 39 6,769 339 1 340
th " 90,271 — 90,271 915 38 953
o > 7 6,670 — 6,670 354 — 354
K h 2,712 187 2,899 246 13 259
X ¥ OM 166 82 248 28 3 31
# £ i 138,287 2,390 140,677 2,997 182 3,179
H) SI6EHRT ALY —SHEE “1995 Survey of Energy Resources” & 1 {E&
£3-6 BROAVREBELEES"
BROFREEE

By BRF

HHERTEER B #EFK % )o & &t

7 7Y A 60,405 1,263 4 61,672

it * 111,864 104,102 34,426 250,392

- - S 5,649 4,607 124 10,380

7T ¥ 7 133,173 42,132 52,467 227,772

vl 7 EH 104,000 37,000 100,000 241,000

Bk M 58,898 4,211 86,226 149,335

X H M 45,369 3,781 41,909 91,059

-1 519,358 197,096 315,156 1,031,610

EROLER (1993F) BEC BB

BER+EER | EEF K % B’ & it

7T 70 A 18,900 36 — 18,936

3t S 56,636 27,805 9,128 93,569

h B X 2,664 595 — 3,259

A Y o 161,946 4,600 9,800 176,346

oL 7 E 19,056 — 11,355 30,411

Bk N 41,729 2,388 57,934 102,051

X ¥ M 15,969 1,976 4,783 22,728

& it 316,900 37,400 93,000 447,300

#) SI1eEtRT AL X —2HRHE “1995 Survey of Energy Resources”™ & 1) fERX
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%37 KARNAOEFEBRE L EEE

BT {Em®

HATREER| £ E B

7T 7 Y A 101,160 798
it * 87,820 6,969
B B X 56,650 721
7 v 7 87,290 2,870
S ® 448,430 1,207
=B 560,060 6,037
Rk S 61,290 2,856
X ¥ M 10,650 302
& it 1,413,350 21,760
¥) SI6EHERT AL X —2BEK “1995 Survey

of Energy Resources” & 0 {ERX

%38 OSUVOTWFERELEEES

HETRERRE (X1000t) FERR TR R (X1000t) & %R

US$80/kgbl FUSS80~130/ke] & Bt JUS$80/kgLITUS$80~130/kg & & | (t-772)
F—2+7Y7T 734.00 177.00 911.00 462.00 55.00 517.00 | 2,256.00
BT R 417.50 94.80 512.30 — — — —
T S 4 313.00 162.00 475.00 278.00 119.00 397.00 | 9,155.00
=Yz =N 454.94 16.65 471.59 159.17 6.65 165.82 | 2,914.00
7 o2 Y & 112.00 254.00 366.00 112.00 254.00 366.00 | 1,178.00
v L 7 HE P 219.60 80.10 299.70 — — —| 2,399.00
w770 179.12 116.14 295.26 144.40 96.44 240.84 | 1,700.00
7 5 v 256.00 0.00 256.00 162.00 —_ 162.00 0.00
+ v 7 110.62 39.00 149.62 80.60 16.00 96.60 | 1,665.00
7754 F 62.20 86.70 148.90 - - - -
£ vy T 0 19.00 61.00 80.00 — - — -
* ® R B 0.00 52.70 52.70 0.00 31.00 31.00 0.00
2 N4 22.20 23.30 45.50 18.00 23.30 41.30 183.00
FxaRusET 17.20 26.40 43.60 15.85 6.40 22.25 950.00
7 5 ¥ 2 19.21 13.80 33.01 17.08 13.80 30.88 | 1,708.00
FN)—v 5 F 0.00 29.90 29.90 0.00 27.00 27.00 0.00
TAY )T 28.30 0.30 28.60 26.00 — 26.00 0.00
A S 11.08 12.95 24.03 9.78 4.65 14.43 556.00 |
N oA — 1.94 15.85 17.79 - — — -
LYY F 4.60 2.70 7.30 4.60 2.70 7.30 121.00
ot E 59.45 72.61 132.06 37.82 37.00 74.82 | 7,742.00
& S 3.041.96 | 1,337.90| 4,379.86| 1,527.30 692.94 | 2,220.24 | 32,527.00

) SIGEHRTANLX—LEER “1995 Survey of Energy Resources™ & N {ERK
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MBI TRV IR (1 9955F)

(MmN - +2) (TS 70EmME. —RIZINX—HRBEERT]
8.0~
7.0
Q 60 &
{}- ‘# - AwF=F
@ 50
— t ’j
& _1‘-"'« opBa=x
I 40 it T
7-; : il 74
T 3.0 wox
e x
* AN IS W (L ETT000 NS ‘
ik FIUn!
B Bl b .4 ‘fﬁ 7 él@%‘;‘ €?{(ﬁmioﬁ
2,000 3,000 4, 5,000 6,000
AR (EHA)
HA (M) EIIN¥—b2s~ [LINF- - BARINS) SVIEK HA: (M) EXIIA¥—t o~ [T2A¥— - BBRNHERIS] £V EK

E3-2 #EBOIRILE—HEEE (1995 F) ©
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* —KRIXN¥—
H om R
23 hh M ERRE - Wk

NEIA

Rk 39.5%

—2.6% 83.80

21.30

9.23

8.74

5.02

3.45

2.30

hrd 13.6% 2.23

1307

T15% 26% 1.57

(3) BOBHKFI00CSbLEVOIE. RIEEANOMK
HA : [BP STATISTICAL REVIEW OF WORLD ENERGY 1997

E3-3 TBEO—RT ALY (1996 F)
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B 66%

KMHZ 13%

a1 A X —EF=39%X10* joule

(3—9 #RIEAIAEL T2 ¥ —REREFRY
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4. FIRLX—FRAOEKEFE
4.1 ITRIILF—FREE

Hr R AX—OBEARNET B0, BFIZ. 1994 4 12 A OR A = RV X —3HRHEERIF S
HT HFo A —BMAKM #BREL. BAREOHFHEHL T LEY,

TOKMTHE., I RINAF—EARELDRMICERT 720, UTOZRAX—2EHHAEA
PRAHREFTRLX—L LTS,

- BAFRIRALX— (KBXRE. KB, RHEES)

s U A NI R LF— (REMHEES)

BT RAF—DOFFATER(Z ) - TRV X—HBE, avxb—3a s, REER

%)

Fr i AX—iF, BRENICEIRERBEAZE LTI 500, BURTIE, B, RERIH
HWEICLY —RTRAX—REBICBIT AV = TIXI1 %A TERELTWS, ZOEEMGIBMY
TIEEBLH UTICHS LBAICT, 2010 EEOHEART 900 5 k1 (AHWHBE) BEICLE
FHoTLEHIRBLTHDA, 1997 &£ 9 BT INE [FHoRAFX—FASOREZRETS
BB RS ABIERBSLE Lo R MEFOMOEAKIVERZ RR L, THH
DO BESALEMEANCED D Z 22X, 2010 FEICBTHHFH R A —OMGE L LTI 1,910
FklZBEEL LTS,

F 4112, FoRAX—EAOERFL BELTY,

4.2 KEBAHE

(1 |/

KEBHREIL., ABEMIC LY KBENSEBIIRET VAT ATH D, BRIFIZIIKEL
Ne. KEDRAFATIABEMCL > T, BECBRET L. KEAPHX - BRI+
REANRELNT, BERIT RREELLTLLAE R,

EFTE LT, CO2ZEEH L2V, BRERBICREELHD, N— FRBEMTA T ARA
HAChsd, BRERFTICEKIBR, BATEOKRXWERFICHAT2E03H 508, Efré LT,
ARICE B DHANREETHD. KEEDBREZB/H-OICIIMEYEVEENLEIZRDE
NHD,

KRBT INF— R BERTRINE—ICEBRT IR (EBRPE) X, BOHOT 15%EH Y |
BERETIEFA—MHVH150 7y hOBREZEIED Z EBRHEMMIIZAIETHY, 7T
WEARICHT 2BEICR> TN D,

1992 4E(Z NEDO (H= RN ¥ — « EEHEMRAFHREE) CL503% - EEAVRAT LAREI
T AKRBHRET +—/NV FTF R FNEENBBEIN, 3612 1994 F06 [EEAKBAREY
AT hEoF—FE] BBBENT, KBXREBROEESEIIT I FEMND 96 F£E TO 5 FH
T, B0 L BKIMNLH2FKE 2D, K20EOELVEMER>TNS Y,

(2) ¥EH

1997 £C. FEHOKBARES AT LOBZR A MI 110 FA kW, FEEMIZ LT 100
M kW ERECH D, F 4-2 12, NEDO-PV 7 4 —/v KT R MoBiT 2 RESIER PV REME %
T,
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(3) EREME

Mg - FIERS s LT, ihAEMES TRARSLEROR, BAROERIC, RETE
B/ EDOLECE EFROFTNAR. WHNBORBARLERERIC, E T3 LRLT OITE#EO
EEC. BRESIC. Fof, BKERSLCERABEORBRAER L &SRR LOICHA S
TWd,

kW OKIEEMZBET IO, —BROEEORIRT l0om? BE, Tl LICREHN T/
HEBBRBET2BEE L 0 BEORAR—ZAZETHOT, 100 7 kW FEOEFHCKARE
FOAZMTRER (7 08 kW BRE) # KBERETH O, FRRHERHMRPET AL
KHDE~TH0O1 LARNOEEZS L, IWERNEEOMN 25 130k m*O LH#IZA 670 77
KW OKBEMAE LD LERHD ',

4) SEOREL

KIEAFERFRE R NOER., £2HF~ORMAOLD, UTORNTORELNH D,

- KEBEHEY 2—LO 3R MER

- KBTS 2 — LB —&{, EitEElt

« VAT LRBEEATOBR %

- KEHEREOV AT AEREROBRR

FEa A P 30 [/ KW EFIC R o BE ., —REEREO 1 & UTEENIER LR
sz B, E70. 20 [/ kW BERLFICANE, SEANBFOZEA S TRESA FBREBIZLY
ELATRE & 72 Do

(BT XA —FEQRMAL] T, 2010 £T 500 77 kW OEAZ BFRIZL TS, R 43 1T,
SERKBERE AT LAEAREREETT,

A3EAIRE

(1 B’/RK

AASEL. RELBARLE LTRETH VAT LATHD, K MHMFHICEREINDTD,
BRIL 20%BETHD, FBEAL LT, RE~OKE BE. FEEN ORBERUREX
B OFRHEHIC HRBEESHIENSE D, BRIX MBEWELRD D,
PREORNREEHERORBERIL L END 96 FF TO5FEMTH 0.1 75 kKE »HHI 1.3 77 kW
Lrpn . 1997 AEHET, A9 1.8 T kW 2 s TG, AT, & 44 TRT LI, KAV,
KE, 7 ov— 7 AREHICEA LT 2,

(2) #BHEHE
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1 0.101972 0.224809 1 10.1972 9.86923 7.50062 x 10° 145.038
9.80665 1 2.20462 $1| 0.0980665 1 0.967841 735.559 14.2233
4.44822 0.453592 1 0.101325 1.03323 1 760 14.6959
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1.35582 0.138255 | 3.76616 x 10" 0.323890 1.28506 x 1073 1 846233 x 10 ~ 735.499 W
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