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One thing is now clear to us 211: the problem of the develoning
countries and the growth disparities between the industrialized and
non-industrialized parts of the world. The whole of this third world
is determined to draw level, in some respects at lcast, with the
industrialized world. However, in order to understand the law of
motion of economic development, in general, and the motives behind
industrialization efforts, in particular, we have to understand human
nature and the marner in vhich it reacts to the various kirds of
social, pclitical and economic systems in which it has to operate.

Tnis is the characterisiic feature of the spirit with which the Lima
Declaration and Plan of Action is imbued. Thais study, which intends

to investigate the feasibility of achieving the target set therein

focuses attention on the dimensions of the world demand fcr, and supply
of energy, and calls for a proper plan of action to ensure its implement-
ation.

If we consider just a few salient features of the developing
countries (excluding cenirally-planned isia), in 1970, their total
population was 1.7 billion; the average GNP per capita was $270; and
the per capita consumpiion of energy w;s less than .31 tonnes of coal
equivalent per year. Historically though, the energy sector cf certain
developing countries, was supposedly the most developed sector, financed
by capital from developed countries. However, its impact on other
sectors of the economy, which would have contributed to development
process, has been minimel. Considering the present aspirations to
industrialization and economic develoﬁ%ent. it is quite understandable,
that these features are bourd to chang# by the year 2000. If this be
s0, the people in this category of countries, having secured 2% per cent
share of total world industriel oufput. would have achieved a standard
of living normally associated with;a stage of economic development
requiring 1.7 tonnes of coal equivelent encrzy consumption per head.

Be that a5 it may, 2n increasing amount of energy would be required for
the accelerated precess of industrialization and economic developmant.
However, the development of the energy sector as such would require
large investment resources, and these are in slort supply for most of

the non-QOPEC developing countries,




Since the so-called energy crises in 1973, tremendous efforts
have been made to evaluate the gravity of the situation. There are,
of course, various studies pertazining to the consumption pattern of
energy. A recent econometric study at IIASA, using the data from
seven selected deve” oped countries, concludes that the population,
per capita income, and relative price of the energy are the main
variables determmining total consumption. It is clzimed that the
explanatory power of these determining factors is about 95 to 99
per cent. Although this study does tzke into consideration the
notion of derived demand for energy from the interrelations among
production, technology znd consumptio; preferences ~ and this mizht
well be relevant for the short tem forecasting - it falls rather
short of the very essence of the dynamic aspect of the problem. Tt
fails, so to speak, to describe the law of motion of an economy in
the new context of 2 closer globtal interdependence. In considering
the time horizon and its extension, it is necessary to imcornorate
‘changes in the values of the relevant parameters which characterize
the structure of models. A typical example of a long-term forecasting
model is found in the receantly published study of the Leontief model.
This model forecacsts enerzy demend usinz projected input-output co-
efficients which are based on the consideration of technological
develcepment, formation of relative price of materials, and the essence
of dynamics in competitive substitution. oOn the basis of the paremeters
given in the Leontief report, a preliminary result for the energy require-
ments of the Lima tarzet, has been summarized in Table 1. According to
our standard reference Lima scenario, £he total energy requirements for
the world in the year 200C would be in ;he order of magnitude of 24,701
MICE, of which 26.7 per cent (6,599,ﬁfCE) would be required for the
develoring countries in their efforfs tv achieve the Lima target.

Most of the other cxistin; global eneryzy projections acsume rather
lower economic grow@h rates. The result of a composiie forecast, com—
bining OECD, WAES, EDP, CIa and others, is given in Table 2. It indicates
the total world enetgy demand in the year 2000 as 21,000 MICE, and the
projected share of the developing courtries is approximately 19.3 per cent
(4,050 UICE).




Develoned Rerion (Lima share = 7T

-

ccal equivalent

1970 1980 1985 1990 2060
6DP (billion §) 2723.90 (4.3) 4162.16 (4.4) 5157.55 (4.4) 6383.78 (3.3) 8831.77 (4.0)
Population (million) 108.30 (1.0) 1220.51 (0.9) 1278.21 (0.9) 1338.42 (c.8) 1445.91 (0.9)
GDP/Per capita ($) 2456.42 (3.3) 3401.01 (3.5) 4035.48 (3.5) A771.04  (2.5) 6110.36 (3.1)
Total Manuf.
V.A. (»illion 8) 586.35 (4.1) 879.73 (4.2) 1079.07 (4.3) 1332.00 (3.3) 1835.83 (3.9)
Enereyvy Reauirements
1illion tonnes
coal equivaluent - - - - 9992 (4.47) 8658 (3.66) 10361 (4.30) 12791 (3.53) 18102 (3.99)
Latin America (Lima share = 13%)
oD® (billion 8) 153.60 (6.5) 289.69 (8.6) 437.04 (8.6) 660.16 (9.8) 1684.97 (8.3)
Population (million) 281.40 (2.8) 371.24 (2.7) A25.11 (2.7) 486.68 (2.5) 623.77 (2.7;
¢D°/Per-capita (§) 545.71 (3.7) 780.56 (5.9) 1030.31 (5.9) 1361.95 (7.3) 2719.28 (5.0)
Total Manuf, '
vy (bi;fion $) 2%.38. (7.4) 43.80 (9.1) 67.74 (9.2) 105.33 (11.7) 318,33 (9.4)
Requirements . AR .
v e, 23 (146) 458 (Bo4) 703 (838) oL (84D 26 (8.0
Middle Fast (lLima share = 3%)
obP (billion §) 32.21 (11.0) 102.82 (17.0) 144.33 (6.9) 201.96 (5.8) 353.31 (7.9)
Porulation (million) 126.50 {3.1) 171.75 (3.3) 201.60 (3.3) 236.57 (3.1) 322,02 (3.2)
60P/Per capita ($) 286.00 (7.9) 567.51 (3.7) 700.82 (3.6) 860.99 (7.7) 1085.57 (4.7)
Total Manuf, ‘
V.A? (§§§§ion s 12.14 (19.83) 13.03 (9.1) 20.18 (9.8) 32.20 (8.6) 73.56 (12.%)
Thersv Reguirements
¥illion tonnes 82 (13.77) 298 (9.68) 473 (7.59) 682 (5.29) 1142 (9.18)

(Finures in brackets represent the Annual (rowth Rate - Percentagc)




GDP (billion §)
Population (million)
ooP/per capita ($)

© matal Manuf. -
7v.A. (billion &)

nergy Requirements

¥illion tonnes
coal equivalent

1970
122.60 (6.8)

1023.20 (2.6)
119.00 (4.2)

14.08 (6.6)

178 (9.69)

Asia (Lima share = 77)

1980 ' 1985
236.32 (8.7) 358.83 (8.7)
1323.13 (2.6) 1510.47 (2.6)
176.92 (6 1) 236.86 (6.1)
25.67 (10.0) 42.89 (10.3)
449  (9.54) 708

544.75 (8.4)
1717.52 (2.3)
317.10 (6.1)

70.08 (9.4)

2000
1224.49 (8.0)

2162.94 (2.5)

567.75 (5.5)

171.36 (8.7)

2626 (9.39)

k3

cDP (billion §)
Population (million)
GDP/per capita (Y)

Total Manuf.
v.A. (billion §)

tnergy Requirements

¥illion tonnes
coal equivalent

"

50.60 (6:2)"

272.60 (2.8)
185.29 (3.4)

.78 (5.9)

EaS

52 (7.18)

Africa (lima share = 2%)

92.60 (7.4) ~ 132.18 (7.4)

357.73 (3.0) 414.28 (3.0)
259.17 {4.4) 322.05 (4.4)

8.47 (9.5) 13.34 (10.7)
104 (6.87) 145

188.75 (8.5)
479.75 (2.9)
400.29 (5.6)

22.13 (8.3)

427.87 (7.4)
640.40 (2.9)
680.49 (4.5)

48.96 (8.1)

462 (7.55)

(Figures in brackets represent the Annual Growth Rate — Percentage)



1975 2000 Crowth Rate %
Developed countries 5,175 (58.61) 10,200 (48.67%) 2.75
Developing countries 1,050 (11.9%) 4,050 (19.3%) 5.5
Centrally planned countries 2,610 (29.5%) 6.750 (32.1%) 3.9
World Total, 106"mn 8.835 (100%) 21,000 (100%) 3.55

¢ JdTdV




In considering, therefore, the energy dimension of the Lima

target, the next inevitable question is whether the requisite amount

of energy could be suppliied. The current consensus is that the world
supplies of petroleum are not sufficient enough 1o meet world require-
ments through 1990. It is, however, believed that insofar as techno-
logical progress and resources are concerned, several options do exist
for an adequate supply of erergy. Of course, this does not necessarily
insure against regional shortaszes and high prices, nor does it guarantee
smooth transition when the world is forced to adopt a new energy option

in the near future.

In view of the above facts, an assessment can be made of the plaus-—
ibility of the glotal oil shortaze that might occur in achieving the
Lima target. But it should be recalled that oil belongs to the calegory
of exhaustible resources anc¢, such teing the case, its optimal utilization
is called for. FPurthermore, the high growth rate of world GDP over the
next decade or so implied in the Lima tarzet might well cause a serious
0.1 shortage before a satisfactory solution can be found to ease the
transition. If this be so, the implemeptation of the Lima target might
be in jeopardy. It should, however, be otserved that the Lima target,
which has heen set in terms of relative share, does not presuppose a
high avsolute growth rate of world GDP. In fact, this target could be
achieved at one per cent world growth rate of GDP, provided all the
growth occurs in the developing countries, which would be 3.8 per cent
per annum.l/ The latest consensus is, however, that although economic
recovery might still take a lonz iime, ihe average for the developed
countries for the next two decades would be 4 per cent per annum. This
is the basic figure that has been uqeﬁ at UNIDO pertaining to Lima

reference scenario.

rt

j/ The Limz targets imply rougtly 5.5 ver cent higher growth rate
in manufacturing value-added for the developing countries than
the growth rate ir the developed countries. Since the growth
rate in the manufacturing sector is expected to be faster than
the CDP growth rate itself in the developing countries (the Lima
scenario assumes a 1.3 to 1 ratio), while the manufacturing

. pector in the developed countries will keep pace with the rest
" of the economy, it takes roughly 4 per cent CDP growth rate
“difference to achieve the Lima target. These calculations are
:based on the 1970 figurcs as the base year figures (in order to
~contom with the Leontief study) and thus exclude centrally-
~planned Asja.




However, in order to evaluate the situation, three altermative

scenarios will be considered:

i) High Crowth (HG) Lima Standard Reference Scenario
GDP growth rates for (a) developed countries: 4.0
per cent; (b) developing countries: 8.0 per cent;
and (c) world: 4.8 per cent. This in turn implies
4.7 per cent znnual growth rate in the total energy
requirsments for the world; 4.0 per cent for the
developed, and 8.5 per cent for the developing countries.
The annual rate of increase in demand for oil is 4.5 per

cent.

ii} Low Growth (LG) Sceunario
GDP growth rates for (a) developed countries: 2.0 per
cent; (b) developing countries: 6.0 per cent; and
(¢) world: 2.8 pér cent. This implies 2.7 per cent
annual growth rate in the ehergy requirement for the
world; 2.0 per cent for the developed, and 6.4 per
cent for the developing countries. The annuzl rate

of increase in the demand for nil is 2.5 per cent.

iii) Fo (¥et) Growth (NG) Scenario
GDP growth rates for (2) developed countries: 1.0
per cent; (b) developing countries: 5.0 per cent;
and (c) world: 1.8 per cent. This implies o0il demand
grouth rate of 1.4 per cent per annum.l/

According to these calculations, it so happens that under the
assumption of (HG), the supply of oil_ would be insufficient even to

meet the demand .

L’

1/ The income (CDP) elasticities of oil demand used in the original
lima scenario (H3) are: for develsped countries, 0.99 (1970-1980),
0.84 (1980-162n), and 0.78 (1990-2200); for the developing countries,
1.14 (1270-1982) and 0.99 (1380-1290) and 2.84 (19950-2CCC). Vnen
computing the oil demands under the Low Growth and No Growth versions,
we subjected these elasticity figures to change according to the
relative declines in GDP growth rates. In other words, we have
forced the propensities to consume oil to decline more than
proportionately when GNP growth rates are lowered. As can be seen
in the table shosing regicnal oil demand, the income (GCDPjelasti-
city of oil demand in the developed countries under the No Growth
Lima scenario becomes 0.5 (1.0 per cent GDP growth induces 0.5
per cent growth in oil demand). This 0.5 elasticity figure has
been frequently mentioncd under the case of a most stringent
energy conservation measnre applied in the developed countries.




beyond the year 1995. On the other hand, the potential oil supply is
large enough to enable the world to grow at the rate implied in (LG)
till the year 20095, and in the case of (NG) it reaches the year 2019.

Diagream 1 illustrates these three scenarios. The oil suppiy
schedules as drawn in the diagram arz on the assumption that whern
0il demand is less than maximum potential production, actual production
will be equal to the demand (rno stockpiling), anrd when demand exceeds
potential production, demend will be limited to this potentizl which

becomes actual production in the absexnce of any imposed production limit.

The line segment showing an upward slépe in the initial period represents’

expanding o0il demand before the o0il supply constraini becomes binding.

As regards the o1l supply, even though we might come to an agreement
on the estimate of present oil reserves, the rate of potential production
in future would depend very much on the oil discoveries and recov.ry
techniques. Tnre probabhilities of such events are unknown. As can be
seen in diagrams 2 and 3, the maximum potential annual production com-
puted under the most optimistic ccnditi?ns (20 billion barrels yearly
gross addition; 10:1 reserve to production ratio) is twice as high as
the o0il supply figures computed under the least favouravle conditions
(10 billion barrels yearly gross addition; 15:1 reserve to production
ratio). Diagram 3, which depicts the future oil supply and demand
situations under the low growth scenario, demonstrates the crucial
difference (an oil shortage may come in 1992, as distinct foom 2005)
resulting from different ossumptions régarding the oil supply conditions.

It is true that under the ordingryicircumstances it would Le rather
inconceivable even to consider poliéy recormendation based on projections
with a 50 per cent margin of error) let alone accept them. However, with
the real procpects of an oil shortare in the near Tuture, refusal to
consider a definite plan of action now is even more incoaceivable.
Although an analysis is to be made of the implications of different
scenarios under all possible combinations of various technical factors
determining the future o0il supply, the discussion below is based on
assumed figures of 15 billion barrels annual gross additions to reserve
resulting in a 12:1 reserve/production ratio. (An explanation of the
technical factors and m@thod used to compute the futﬁre oil supply is

attached).

—
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Diagram 4 indicates the results of our caleulations. The meximum periods
for which the fulure 0il domand can te sustaired a2t the potential annual

production rate are 16, 22 and 32 years for Figh growth, Low growth, and

No growth Lima scenarios respectively. Erpressed rather drastically,

oil will run out hefore we have procressed two-thirds of the way towards
the Limn torset. _Adopiiné_th§ Lou gjowth vould pfbvide mqrei time,

but not beyond the year 1998. Given the future oil supply prospects,

- . - 1
the No grwoth scenario alone btecomes a feasible proposition.

PFurthermmore, diazrams 5, 6 and T show the total projected wsorld
figures under the three different scenzrios to obtain some notion as
to the magnitude involved in finding substiiute enerzy sources for oil,

and thus providing an indication of the dimensions of ‘the world oil shortage.

As is well known, currently, oil is the preferred source of energy.
It meets about 55 ver cent of the total ovrimary (commercial) enargy
recuirements of the world. If not constrained by supoly, cil is to main-
tain its leading position znd would comnrise 50 ver cent of the total
primary eneryry until the year 2CC0 and poséibly teyond. However, given
the projected size of o0il shorifalls under the Hich zrowth Lima scenario,
enerTy resources other than oil w.11 have to meet 75 pver cent of the toal
ener:y recuirenents in the rear 20CO. In fact, the iotz]l energry reqguired
to replace o0il in the year 2000 alone is twice as larce 2s the current

(1975) ron-cil fuel corsuaption.

Thus, having given the ener:sy dimensions of the Lima targets, the

auestions 2s to the ~enuire ontions arise, t is not inconceivable that

_;_}he_supply'pf energy will increase with the given state of tecbpoing and the

availarility of resources. There are, of course, various options. As a
matter of fzct, the fixity of resources dervands on the nature of techno-
lozical prosress at the pzrticular tine. However, certain time~lead is

essential in order to determine atlemmative energy resources. Morecver,

7t

1/ Tae thecretical erowtin rate in oil demand whickh can be sustained
until the year 2000 is 2.1 per cent per year. Tnis figure coincides
with the projected world nonulation pgrowth rate, and therefore, nil
supplied at this rate could puarantee oil consumption per capita at
its current level until the yea: 2000.
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answering these questions strictly in a glooal context limits the

perspective, althoush in certain situations consideration on a global
scale is inevitable. It has been frequently mentioned that coal and
nuclear energy could bridze the w;)rld er2rgy gep. Purthenmore, solar

energy could be of unlimited magnitude.

Coal is abundant, but is very unevenly distributed geographically.
Excluding China, only India possesses subsiantial amounts of coal.
Taken together, the developing countries possess less than 5 per cent
of the world's knowm coal reserves. With regard to nuclear power, many
people believe that it will suostantially alleviate the oil shortage
problem, but it does rnot seem to be a feasible sption for the developing
countries. Moreover, even for advanced countries, tbe option is not
without hazards; for as yet, it is not ~roven to be completely safe.
Under these circumstances, one might be tempted to explore the possibility
of reserving some of the oil which the developing countries produce for

their owm use.

Diagrams 9, 10 and 11 indicate the total oil supply potential of
the developing countries (both CPZC and!non-OPEC) fitted against the
future oil demand projections under the three scenarios. As stated
earlier, the growth in o0il demands for the developing countries under
these scenarios is quite high (8.1, 6.0 and 4.9 per cent respectively).
Moreover, if all the oil produced ‘n the developing countries is reserved
for their exclusive use, o0il supplies would mee the demand only until
the years 2004, 2011 and 2020 under the;High growth, Low growth and Ho
growth scenarios respectively. Of course, reserving the oil production
of the developing countries for the qxclusive use of their development,
is impracticable politically and prdBably undesirable economically.

Thus, an optimum allocation scheme for the limited world oil supply
is hignly desiranle in order to servs the intocrests of all members of

the international community.
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CONCTLUSICNS

The conclusion thail emerges from the abose description and argu-

ments can be summarized as follows:

There seems 10 be a real shortage in the o0il supply needed to meet
demand arising from the Lima target. The maximum period for which the
future o0il demand can be sustained at the potential production rate is
16 years. Tnis being so, o0il reserves will be exhausted before we have
progressed two-thirds of the way towards the Lima target. Undoubtedly,
0il erjoys ihe preferred place in the bategory of energy resources.
Currently, oil accounts for about 55 per cent of the total primary
(commercial) energy requirements in the world, and would continue to
be so until the year 2000, when its share will be 50 per cent of the

total primary resources provided there are no constraints from the side

of the oil supply. But, given the supply consiraints of o0il and under the

Lima scenario, energy resources, other than oil, will have to meet zbvout
15 per cent of the total energy reguirements in the year 20C0.
'

As to the alterrative energy resources, coal and nuclear power are
supposed to te the genuine options. But in the developing countries,
coal is merely 5 per cent of the world's known reserves, and that too
is rather unevenly distributed geographically. And the nuclear power
is neither feasible nor is safely desirable as an option for the
developing countries for the next few decades. In considering that if
all the oil produced in developing counfries (OPEC and non-OFEC) is
being reserved for the use of these countries alone, o0il supply would
meet demand only un*il the year 2004 undér the Lima scenzrio. But this
option is certainly out of the questi;n and it is neither politically

practicable nor it is economically desirable.

Having, tlherefora, considered the various energy options in the

light of the Lima target, it is suggested that:

(i) The developing countries should plan to economize on oil and other

energy resources in order to accomplish their industrialization aspirations

and economic development harmoniously. Of course, the situations are not




the same in the CPE{ and ncn-OFEC countries, and even within the QPEC
countries, this depends very much on the need for various development
projects in the respective countries. However, it might te highly
desirable to avoid intensive energy-consuming technology. In other
words, when constructing an over-all pla:. of the economy, due emphasis
is to be placed on the energy sector and the use of energy in other
sectors, particularly with respect to the appropriate choice of the

technology spectrum and product mizx.

(ii) The developed countries should conserve energy and avoid waste
and also divert more concerted efforis towards technological develop-
ments so as to extend the current conéept of measured resource avail-
ability. The emphasis, so to speak, should be focused on discovery,
exploration, recoverr, and t he use of technologies as related to the

energy resources.

(iii) An appropriate plan for shariné the existing known supply of
0il, so as to serve the interests of the international communiiy is

very much called for.

(iv) 3 joint effort should te made in order to promote Research and
'
Develorment regarding energy resources and their foreseeable future

use.

s’
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A TECHITCAL NOTE € FUTURS AIMTUAL OIL PRODITHT N RATT ESTIIATES

.....

According to the report of the Workshop on Alternalive Energy
Strategies, four different factors determine the annual rate of world
0il producticn. The first factor is the amount of crude oil which is
altimately recoverahle: 1latest estimates indicate some 2000 billion
barrels, the more pessimistic figure being 1600 billion barrels. The
second, and more immediately relevant, factor is the estimate of
proven oil reserves at the end of each year. For any specific year
these consist of the total coumulative production up to that time

plus the remzinins proven reserves. 0il and Gas Journal (29 December

1975) estimates the end-1975 figurass as: the cumilative production in the
past, 341 billion barrels (291 billion rarrels for non-comrunist

countries) and the total remzining proven reserves, 658 billion btarrels

(555 tillion barrels for non~Communist countries).

The third factor is an estimate of fuiure annual rate of gross
additions to reserves as a result of rew discoveries and improved
recovery technicues, Additions to reserves due to new discoveries
averaged about 22 billion barrels per year between 1950 and 1965,
over 50 bpillion barrels per year in the five years between 1965 and
1970, and around 25 billion barrels per year since 1970. The percentage
of 0il recoverable from the ground varies frem field to field (10 per
cent to 80 per cent). The current es?imate is that the global average
recovery rate is 30 per cent. This recovery rate will gradually improve
and WABS assumes that 50 per cent of the new additions will come from
enhan ed recovery by the end of the century. This being said, VAES
adopts two future rates of gross additions to reserves: 20 billion

barrels per year and 10 %illion narrels per year. Our calculation




. , . . 1
abides by these UHALS assumptlons.—/

Tne fourth factor is a co-called "reserves—:io-produc*ion (R/P)
ratio, which imposes a physical limit to the annual rate of oil
production. O0il recovery relies on natural pressure within the
reservoir and the maximum yield is obtained by releasing this pressure
at a conirelled rate. WALS estimaies an R/P ratio of 10:1 to con-
stitute a maximum and an R/P ratio of 15:1 to be a minimum technically

desirable rate of annual o0il production.

Tne level of the (remzining) proven oil reserves for each year is
therefore determined by adding to the reserves proven at the end of
one year the gross additions to the reserves during that year, where-
after actual production (consumption) during that year is subtracted.
The maximum potential production is determined by multiplying the annually
changing (remaining) proven reserves by the inverses of the limiting
R/P ratios. For all our czalculations, the end of 1975 proven reserves

(658 billion barrels) is iaken as the current year proven reserves for 1976.

-

1

1/ Althoush it ma2y need an expert in oil to judge the reasonatbleness of
these growih rate projections, it does seem that VWAES has made an
error. AES righily vpoints out that the average annual rate of new
additions to reserves in the nz2st due to new discoveries can be com-
puted using two different accounting systems. One system backdates
and attritutes new estimates of reserves to the year in wkich they
were originallv discovered; the other ccmpares year—end proven
reserves figures when they are revised due to new discoveries.
Based on the actual estimales of additions to reserves betueen 1970
and 1975, ‘JAZS obtains, not surprisingly, two different results:
15 billion varrels per year rate by the tackdating method and 25
billion barrels per year rate hy the curreat year-end reserve estimate
method. YAES asks ilnhich of the:two methods is best? and concludes that
" ....s in lookins at future discovery rates, we should look at results
from hoth these methods". (JAES p.121)

If we refer this conclusion to the 20 billion barrels per year
rate VIAFES has adopted, this ficure definitely '.ecomes suspect. Takins
an averz~2 of two resulis baned on two di fferent accounting cystens is
akin to taxing an averase value of an obircct measured in inches and
centimetres. Purthermore, there is absolutely no question which method
is superior. The backdating method, whatever its merit in business
accounting, is grossly unsuited to projecting future production rates.
According to the established formula, the maximum 0il production ceiling
in any particular year is based on the actual estimates of the remaining
proven regserves of that year. Obviously, if the backdating method were
used, the size of proven reserves remaining in the current year cannot
be determined as long as there is a chance that the figure will be

"updated" in the future. This is precisely why WAELS wants to determine
the future mross additions rate in advance and to have such rates
distributed over "the future".







