2020-2 =0 X|AxetH003) - FHl6

Ol XXt 2 =/

(Classification of Resources)




Ol XXM 2] &/

1 Z/d(exhaustion)d 2o|st XIglo| 2 &

@ 1ZXI2 (non-renewable/exhaustible resources) :
CH7|Z LfOf| Rt Ze| 2| 50| =7t At
20| HMotElttE §d= 7t

@ XA XI2l(renewable resources) :
CH7|Z LHOf| Rt 2| 2| 50| Jtset A&
e Dokt 830 st Al

S Mto| gitt= 5382 78



Ol XXM 2] &/

1Z’d (exhaustible, non-renewable) 7i'd 2| =tCj

@ =, 871 5 82| FIt - §._7='7='x1|°"°§°| 2ty
7| Z0]| renewable2 EEH 2, 27| 50| 2 H4 X 310]| CHSHAM =

120| J|HE N8 (RS 27, 014 % AL B 59 HE AlS)

@ 7=z, 7KI"”(H"*:"JOE°I 2l = 7|=ZdHS2 20| =l
7l A A ML S FH L0 CHoiAM =
0o g HEoH ZHXE 7t

AXN™ 1Z (economic exhaustion)
" S| 2= A0 OS] EX|SHL A E /=g |
TR UAAE QISHY, O 0|4 AHOA SEEIX| e A
= S|4d, nZd, MCHZte| FHi FX| 7 B EH,
o|= X2 sf&Ao| o X|/X}I& AX|ete] stEH X|2H




of| L X|XtE 2] & F

AEE () AHEHe 2/ &0

@ Xt ZF (Resource) @ mZA XK HA| (K| 70| EXSHe 2
M{ 4004, 4E 8001 &

@ 7Fxlf OfZEHZF (Reserve) : sixjol 7|22imt AR|IAO|A MAH 7S5 3H X}
M+ 408, MEH 12048 S (71ed L FHY =Ho| wa e

(=1
(]

o

O|= DOE 82| (&% -Proved Reserve)
The Estimation Quantities of all liquids defined as Crude Oil

“ that geological and engineering data demonstrate
with reasonable certainty
to be recoverable in future years from known reservoirs
under existing economic and operating conditions’
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McKelvey Diagram (USBM/USGS, 2007)

illustrating resource/reserve terminology
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HZHH| Clo]ot1 (Mckelvey Diagram)

AHelo] BENEHS

_E_""-'— DHEE‘JA °CF

@ X|E&H 2H4ld(Degree of Geological Assurance)
@ dHN F&715d(Degree of Economic Feasibility)
S22 B2 74
o Mckelvey Diagram0f| 2|3t XI{2E {71 :
SHHQI ™ E XM (stock)Zi Z O] OfL| 1,
X ESH AR GOl Tl U AHMA o Hatof et XA 20| ijE e =
H2tE|= &&(Dynamic) 7H'—=' =3t
o MM = : XtAMMo| ANEES BAl - SSH A F=2/MEHHE S
71443, financing 22| 7iM, M=, F=X2[7[&2] 7L & B Ho 2
Fe A9 HAFO et X0 7Hb”7fo YO E M2t 7ts



Ol XXM 2] &/
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Available cil in billien barrels

Source : JEA (2003)
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Production cost curve (not including carbon pricing)
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(Exhaustion of Resources)
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The Traditional View: Trans-materialization

: F2 AM8E|l= F(FE)0|HX| ™ (Main Energy)0]
EX1stn, 7|70 w2t FI|Mo= HEL 4

(471.8571.271 S9) i
VORI U Ol HEE AMR2E SO X[
(Main Energy)2| A|CHO| §0{Zto0 Z20[0f M2

% oL x| 20| HHE
v 20C HI7LA0L Hey/uxt0| SHYOLL |

AN

o oA Aol RO Q2K & AEL MRS
5|23+ of2f o LAX| 20| B A ElE A2 T

Al
AR

& - Trans-materialization : No Longer Valid Rih7ha
- ~ K h
v di/e2 84 AEEE SUHE, iS5 Ukh+R3)
g 7lzs9 TE . e
0 H L
v AR @A A/ AHIAF Ao HI R (5, 1800 i9%0 1929 1973 2000 4
BE 2/tEX §), 7R HRES S



Dzl AN M
- O[(B)AIE ¢ Arelel 'gEX 0l Hig 24
- A7 2 ’8% UZARO0| D& o 7h7te] TICHH 7+H0] &S00 Of
AHOl(Eet H410)) 2 8H0[2HH, 1 de&fs 7(0[A20 5o
(Hotelling2| & &l (1933) r- percent rule)
( )
Hotelling’s rule
(P,-MC)/(1+1)? = (P,-MC)/(1-+1)!
Marginal profit, Marginal profit,
period 0 period 1
\_ J




O L X|Xtd nZo| dx=ty Hd

Hotelling’s rule
Net price rises at the rate of interest. $/unit

MEC

Assumptions: known deposit + constant MEC
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P, Hotelling’s rule: the time path of the resource net price
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Hotelling’s Price Path

(for a non-renewable, exhaustible resource with completely known stock, no discoveries possible, no alternatives, no recycling,
private ownership and constant costs of extraction)

S Price

Today > Later
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Why might prices not follow
Hotelling’s Rule?

1. Stock increases due to new discoveries
=»increased extraction now

2. Technological change I
— More new discoveries

— MC of extraction decreasing in future =» less
extraction now

— MC decreases in all periods = slightly more
extraction now

— New substitutes =» more extraction now
3. Demand increase over time

— Unpredicted =» no change in extraction rate

— Predicted = Increased extraction now
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Price / KwH

Traditional (Depletable) Energy Sources

d‘ Solar Energy
Then > Now > Future
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Of| L X| A& Eat BHI'SE e 24 (B7]1H #93)

#0]| 7}H : coupling
[I2 7}H : decoupling

GDP = f(Energy Use)
= a + b*(Energy Use)

=& (7IE @)

ol

v OHX[ARE D BHSE S| HA A S8
v OUX[ARE O] dM-dE S elaet=X|0f tiet S8
v OHXIAMEL R Qlot OfLhstEla HiES ¢A|ISHO

I
RMUTAZS-AN AR Ol4F (decoupling) BE &



o XXl nzo| Fxety 4

ofiLix] ZX|2] sHZ T

1-@ OIUX] xHA 70 (MxHGoL x| =g
OfXtm o = AH OlHX| W& O 2FA[CE

1-@ oI X] 282 (714 dS=8 =3
H= OPA 2M R, ME= oUHX 2fd 7|7] Eg..

2-@ AEo| Z7[H ECt
tA-+=2-552 ME7[52 AHX|Z 00| = 2Ot LTk

2-@ 7t = 7tSH|, HlSAl ZH ui'S
A0l Fa 28 gl 57b7F O0tM = 2l= #{oH0]...




