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ABSTRACT
— • auto ur  lakes library

•OLORADO SCHOOL OF MINF>,
OOLDFN. COLORADO

Various aspects of the petroleum industry of Venezuela 
are considered in this study. An estimate of the petroleum 
resources in the explored areas of Venezuela is made, together 
with an economic evaluation of the entire nation's petroleum 
resources.

The unit costs of finding petroleum over the 12-year 
period of 1961-1972 are computed in this study. These costs 
are expressed in terms of energy units (B.T.U.s), and they 
are based on the Ministry of Mines and Hydrocarbons of Vene
zuela (MoM.H.)'s estimates of newly discovered oil and gas, 
appreciated with time to give the probable final reserve 
estimates discovered.

With a total expenditure of B^ 929 million ($232 million), 
during the 1961-1972 period, and to a total appreciated re
serves estimates of discoveries during the same period of 
2,677 million B.T.U.'s, the unit cost of finding petroleum 
varies between $1.04 and 19.2C U.S. per equivalent barrel of 
crude oil, energy basis.
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The inference of the petroleum industry on the economic 
development of the country is analyzed. Financial analysis 
of the petroleum industry is made, together with an analy
sis of the Venezuelan government's attitude toward the ex
ploitation of petroleum. The development of the Reversion 
Process and the alternatives for the privately owned petroleum 
companies in the country are also considered.

Ultimate recovery of crude oil in the explored areas 
of Venezuela is estimated at 62.5 billion barrels, and nat
ural gas estimate was 105,188 billion cu. ft. This study 
suggests that because of low probability of existence of 
large petroleum accumulations in the unexplored areas, the 
nation should not heavily rely on extensive utilization of 
the resources in these areas. Maximum benefits should be 
achieved from exploitation of resources in the explored areas,

A comparative analysis of retained values from petro
leum operations and G.N.P. shows that fluctuations in the 
latter*s annual rate of change have always been related to 
changes in retained value. The share of Venezuela's petro
leum export earnings to the industry's recorded petroleum- 
export values for the 25-year period of 1957-1971 varies 
from 43.8-to-77.7 percent.

The petroleum industry is facing an increase in oper
ating costs because of declining production. Total revenue
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has been increasing as price of petroleum exports has been 
increasing, but prices have not been realized to offset the 
increase in production cost and the higher reference price 
for income tax purposes. The industry's rate of return on 
an average net investment declined to 17.1 percent in 1972, 
the lowest since 1961, and government’s share of the indus
try's revenue was 87 percent.

Venezuelan government's attitude to the exploitation 
of petroleum is reflected in obtaining maximum benefits from 
petroleum activities, along with promoting its physical 
conservation. This author feels that the existence of the 
Venezuelan Petroleum Corporation (C.V.P.) is justified so 
that it could acquire the experience and know-how, but oppor
tunities for the company under the present industry structure 
are limited. The author also suggests to the government the 
so-called "premature reversion" to handle the reversion pro
cess; it is his belief that service contracts provide a good 
substitute for the old concession system in pursuing Vene
zuelan Petroleum Corporation (C.V.P.)'s objectives. A better 
evaluation and development of the nation's petroleum resources 
may be expected through these new formulas.
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NOMENCLATURE

The following acronyms are used through the text of 
this study :

A.P.I. American Petroleum Institute
B.T.U. British Thermal Units
B® Bolivares (Venezuelan currency)
BS/bbl Bolivares per barrel
C.V.P. Venezuelan Petroleum Corporation
M.M.H. Ministry of Mines and Hydrocarbons
M B^ Thousands of bolivares
MM B® Million of bolivares
M bbl Thousands of barrels
MM bbl Millions of barrels
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INTRODUCTION

The purpose of this study is to analyze various aspects 
of major importance to the future of the Venezuelan petro
leum industry and consequently to the economic development 
of the country, because of the close relationship between 
the industry and the nation's economy.

The study considers:
1) An estimate of petroleum resources of Venezuela, 

together with their economic evaluation: to estimate the
petroleum resources, M. K. Hubbert*s approach and the so- 
called Gas-Oil Ratio method are used for crude oil and nat
ural gas, respectively.

2) The exploratory activities of the petroleum industry 
a brief summary of recent exploratory effort and results is 
presented. An estimate of unit cost of finding petroleum in 
Venezuela for the 12-year period 1961-1972 is included. 
Finding cost of petroleum is defined as the total expendi
ture allocated to all petroleum exploration activities; it 
does not include development or production expenses. The 
unit cost of finding petroleum is the total petroleum

1
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exploration expenditure of a particular year divided by the 
total amount of petroleum discovered in that same year.

3) A financial analysis of the petroleum industry is 
carried out: there have been drastic changes in the Vene
zuelan petroleum policy throughout the last fifteen years 
which have greatly affected the net income of petroleum com
panies. An analysis of the impact of these changes on the 
profitability of the companies is conducted in this study.

4) Measurement of the inference of the petroleum indus
try on the economic development of the nation: retained value
from petroleum operations is used as a comparative measure
ment. It is defined as the sum of direct payments to the 
factors of production, purchase of domestic goods and non
wage services, payments to government, and supply of foreign 
exchange-earning to the nation.

Hypothetical situations are used to stress the inference 
of these resources on the economy of Venezuela.

5) Present and future prospects of the Venezuelan petro
leum industry: in this section the attitude of the Venezuelan
government toward the exploitation of the nation's petroleum 
resources is considered. An analysis of the reversion pro
cess is made, and the role of the Venezuelan Petroleum Cor
poration (C.V.P.) in the development of petroleum resources
is evaluated. A comparison between the concession system 
and service contracts is included.



T-1660

ESTIMATE OF THE VENEZUELAN PETROLEUM RESOURCES
ARTHUR LAKES LIBRART 

ee iO R A D O  SCHOOL OF MINES
GOLDEN. COLORADOThis section includes the definition of petroleum re

sources, and a review of the literature on estimates of the 
Venezuelan ultimate recovery of crude oil. New estimates 
by the author of the ultimate recovery of crude oil and nat
ural gas in the explored areas of Venezuela are introduced.

Definitions
Petroleum Resources of a country are defined as the ul

timate volume of petroleum to be recovered from the petro
leum in place; that is, the total quantity of petroleum con
tained in the reservoirs of the sedimentary basins of that 
country. The petroleum resources are the sum total of four 
different volumes; Past output, the proved reserves, the 
supplementary reserves, and the undiscovered petroleum 
(Martinez, 1966, p. 55-63).

Output of Petroleum is defined as the volume of petro
leum originally contained in the sedimentary basins that 
has been brought up to the surface and not reinjected.

Proved Reserves is the volume of petroleum that is esti
mated to be recovered from the reservoirs under existing

3
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economic and operating conditions.
Supplementary Reserves is defined as the volume of addi

tional petroleum that will be recovered from the known reser
voirs of the basins of a country, due to application of varied 
secondary recovery methods of production.

Undiscovered Petroleum is defined as the volume of pe
troleum estimated to be discovered in the unexplored portions 
of the sedimentary basins of a country.

Cumulative Discoveries of Petroleum are defined as the 
sum total of volumes of cumulative production and proved 
reserves.

Venezuela has been a very important petroleum producing 
country for decades, and it.is unnecessary to stress the im
portance of petroleum resources to the Venezuelan economy. 
Because they are so important, it is essential, however, to 
have an estimate of petroleum resources in the areas being 
exploited and an estimate of the probable petroleum resources 
in the unexplored areas.

Up to the present time little effort has been made to 
evaluate the overall potential of the Venezuelan petroleum 
resources.

Literature Review
This section includes a review of the studies made to 

estimate the Venezuelan petroleum resources.
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Explored Areas : As far as this author knows, only two
other authors have made estimates of the ultimate recovery of 
crude oil in the so-called "traditional sedimentary basins" 
or areas under concession in Venezuela. Estimates of ulti
mate recovery of natural gas have not been attempted.

A volumetric estimate of the ultimate recovery of crude 
oil per basin was made by A. Martinez in 1966 (Martinez,
1966, p. 67-73), with the following results:

Petroleum Resources 
Basin (billion of barrels)
Maracaibo 51.0

. Maturin 15.4
Barinas 2. 4
Falcon 0.4

Total 6 9.2
Volumetric petroleum estimates are very useful for 

comparing the potential of petroleum resources between basins. 
But, as in the case of Venezuela, where exploratory effort 
is very low, the results obtained could lead to wrong esti
mates due to uncertainty about the parameters assumed in 
calculating the petroleum resources. Usually this methodology 
is based on determination of parameters such as petroleum 
content per volume unit of effective sediments, which are 
then adjusted according to experience from areas of similar 
geological characteristics.
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In 1972, an estimate of the ultimate economically re
coverable crude oil in the active areas under concession 
was made by R. Sandrea (1972, p. 1-21). Sandrea defines 
active areas as proved areas under concession and in areas 
assigned to the C.V.P. He used Arps* exploration model 
(Arps, 1971, p. 671-675) for his study.

The basin concepts of this exploration model are:
1) The concept of an "economic limit". A forecast of 

potential ultimate economically recoverable reserves must 
include the determination of a realistic economic limit 
based on incremental costs of exploratory effort.

2) The treatment of the "economic limit" concept. To 
treat the economic limit concept analytically, it is necessary 
to quantify the relationship between exploratory results and 
exploratory effort. Such a relationship can be used to 
determine the point at which additional exploratory effort
is not justified in view of the anticipated results. Long 
before the ultimate recoverable resources is produced, the 
economic limit will call for a halt to further exploratory 
effort.

3) The relationship between exploratory effort and re
sults. This relationship is expressed as an exploration 
model that accounts for the reserves discovered in new fields 
and for the future growth of those reserves.
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Sandrea defined exploratory effort as the cumulative 
footage drilled in exploratory and semi-exploratory wells, 
and exploratory results as reserves discovered by these 
types of wells. He used as "economic limit" the cost per 
barrel of petroleum discovered in the U.S.A., $0.80 per barrel 
(Sandrea, 1972, p. 11), and estimated the growth factor of 
reserves discovered at 2 by analyzing ratios between cumu
lative revisions and cumulative discoveries and extensions 
per year and plotting them versus time.

Finally, Sandrea came out with a figure of 13.4 billion 
barrels as the remaining ultimate economical recovery of 
crude oil to be produced in the active areas of Venezuela.

The estimates mentioned above are referred to only as 
examples of work done in this field.

The use of exploratory effort instead of time to esti
mate ultimate recovery of petroleum has two advantages (Hub- 
bert, 1967, p. 2216):

1) The petroleum discovered depends principally on 
technological factors and is relatively insensitive to eco
nomic factors.

2) A practical limit can be set on the ultimate length 
of exploratory drilling that will be required to produce the 
resource. This limit may be regarded as saturation drilling.
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Unexplored Areas : An inventory of the probable petro
leum resources in the unexplored areas was made by G. Coronel 
in 1972 (Coronel, 1972, p. 22-31). Results of that evalua
tion are shown in Table 1 below:
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TABLE 1
Probable Recoverable Petroleum Resources in Unexplored

Areas of Venezuela 
(Billion Barrels)

Recover-
Estimated Combined able
Petroleum Probability Recovery Reserves 
in situ Factor (%) Factor (%) (1)x (2)x (3) 

(1) (2 ) (3)Area
Venezuela's Gulf 60
Paraguana-Goaj ira 
Plateau 2

Falcon Plateau 3
Cariaco Basin 
Margarita-North of 
Paria Plateau 4

Paria Basin 3
Delta Amacuro Plateau 67 
South of the Mara
caibo Lake Area

20
10
34

22
40
46

25
25
25

25
25
25

3.00
0.05
0.26
0.90
0.22
0.30
7.70
3.00

Total 15.43
Less 60% of the resources 
estimate for the Delta Amacuro 
Plateau which could be out of 
the territorial waters of 
Venezuela 4.62
Total 10.81

Source: G. Coronel, 1972, p. 31
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Estimate of the Ultimate Recovery of Crude Oil in the Explored 
Areas

A more informative method of analysis that does not de
pend on an independent estimate of the ultimate recovery of 
petroleum was developed by M. K. Hubbert in 1972 (1967, 
p. 2207-2211).

This method consists of the simultaneous analysis of 
the time variation of three curves: cumulative production
( Qp) ; proved reserves (Qr ); and cumulative proved discoveries 
(Qf)} / defined as the sum of cumulative production and proved 
reserves. These three curves, plotted against time, have 
the following properties :

1) The curves of cumulative production and cumulative 
proved discoveries each exhibit the familiar S-shaped form 
of the growth curve. Each begins at zero, rises with in
creasing slope until an inflection point is passed, and then 
gradually levels off to an ultimate amount of crude oil (K). 
The curve of discoveries preceeds that of production in the 
mid-range region by some time interval At.

2) The curve of proved reserves has the general shape 
of a Gaussian error curve. It begins at zero, rises to a

maximum, and then declines asympototically to zero.
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3) The equation relating the three curves is

Qd + Qp + Qr (i)
and because at the beginning and at the end, = O, it 
follows that the curves of both cumulative discoveries and 
production must begin at zero, and must reach the same ulti
mate asymptote, K.

4) The relationship between the rates of discovery, of 
production, and of the increase in proved reserves is given 
by the time derivative of equation (1 )

dQ^/dt = dQp/dt + dQp/dt
In particular, when proved reserves are at their maximum, 

d Q R / d t  =  0

and dQp/dt = dQ^/dt
Thus, at the time of the peak of proved reserves, the 

curves of discovery and production rates must cross one 
another, the production rate still increasing, but the dis
covery rate is already on its decline.

This method was utilized to evaluate the state of ad
vancement of the U.S.A. petroleum industry by M. K. Hubbert 
in 1962.

The method has an advantage over the ones which use 
exploratory effort instead of time to estimate ultimate re
covery of crude oil, for the following reasons:



T-1660 12

1) It considers economic and administrative influences, 
not only technological factors.

2) It represents an integration of the results of all 
of the improvements of exploration and production practices 
made during the entire history of the petroleum industry.
The estimates of future discoveries involve the assumption 
that technological improvements compatible with those of the 
past will continue to be made in the future.

3) The estimates of cumulative discoveries are based 
jointly on cumulative production and annual reviews of proved 
reserves.

In addition to petroleum added by new discoveries each 
year, proved reserves figures incorporate estimates of pro
ducible petroleum added by "extensions and revisions" re
sulting from both improved drilling techniques and improved 
techniques of recovery.

The Model: Hubbert found that the three curves mentioned
before, Qq , Qp and Qp, could be fitted with remarkable fidel
ity by the use of a single equation of the form

• [715;—V
Here, m, a, and K are constants whose values are deter

mined by the data; t = time, and e = the base of Napierian 
logarithms. According to this equation, when t ^
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Qp o; and when t ^ Op ^ K.
Equation (2) is a three-parameter logistic equation which 

gives a curve having the same properties as the curves of 
cumulative discoveries and cumulative production. It was 
first used for describing growth processes over a century 
ago by the Belgian mathematician Vermulst (1844).

Implementation of the Model: By rearranging the terms
of equation (2 ) we obtain

K _a (t - t )
0^ - 1 = me

whence it follows that

log ( ^  - 1 ) = log m - a (t - t^) log e
Qd

It is clear from Equation (2) that if the data do follow 
a logistic pattern, and if the upper limit K is known, the 
function K/Qp - 1 will plot as a straight line on semilog- 
arithmic paper. By trial and error the K value is determined 
such that the function K/Qp - 1 is reasonably linear bn semi
log paper when the annual values of cumulative discoveries 
are used for Q^. In Figure 1, the function K/Qp - 1 is plotted 
on semilog paper for the Venezuelan Ministry of Mines and 
Hydrocarbon's discovery data for each year from 1944 to 1972, 
using values of K ranging from 59.6 to 71.4 billion barrels.
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T  ' CAKES-CIBR̂ KT
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10.a

59.6

■K=62. 5r4

1944 1949 197419691964
1 plotted for different values

19591954
Fig, 1. Function K

QDof K using cumulative discoveries for QD
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To test the linearity of the function K/Q^ - 1, it was 
plotted against time, least squares linear regression analy
sis were made for the different assumed values of K, and we 
were able to determine the values of m and a from the inter
cept and slope of the straight line. Data used and results 
of the linear regression analysis are shown in Tables 14 
and 15 in Appendix A, respectively.

Results of the Analysis: When Equation (2) was fitted
to the data of cumulative discoveries, the equation

Q _  ________62.5 X  10^ barrels______  _
° 1 + 5.546832e-0-095184 (t - 1944)

gave the best fit. So, a value of 62.5 billion barrels of 
ultimate recovery of crude oil in the explored areas of Vene
zuela was used as the best estimate.

The curve of cumulative production was given by the same 
equation (3) except for (t - 1956.1) in the exponent of e, 
and the curve of proved reserves was given by the difference 
between the equations for Qq and Qp. These curves are shown 
in Figure 2. Rates of proved discoveries, production, and 
proved reserves of crude oil are shown in Figure 3.

It can be seen by inspection of Figure 2 that the Qq 
curve passed its inflection point somewhere near 1955, and 
that the Qp curve passed its maximum between 1960-1967.
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Because t/2 has a value of about 6-7 years, it would 
be estimated that the inflection point of the Qp curve occurred 
between 1955-1960.

« W O R  LAKES UBRART
Conclusions: ^RADOSCHOOL OF MINES

GOLDEN, COLORADO1) Using Hubbert*s technique for extrapolating into the
future, we find that the hypothetical final year of petroleum 
production is 2015. Both curves, Q^ and Qp are actually 
asymptotical then to the estimated volume of ultimate recovery 
of crude oil (62.5 billion barrels),

2) Half the development of crude oil resources in the 
explored areas occurred between 1955 and 1960, and from there 
on the production rate exceeded that of discoveries until 
1971. In 1972 discoveries rate exceeded production rate and 
proved reserves increase rate was positive.

3) The maximum discoveries rate was in 1957, the maximum 
production rate was in 1970, and the maximum proved reserves 
increase rate was in 1957.

E s t im a t e  o f  t h e  U l t i m a t e  R e c o v e ry  o f  N a t u r a l - G a s  i n  t h e  E x 

p l o r e d  A r e a s

A method to estimate the ultimate recovery of natural 
gas is the so-called Gas-Oil Ratio (GOR). This technique 
appears to be realistic because the GOR is computed from 
historical production and reserve data of both natural gas 
and crude oil.
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The original method consists in dividing the annual 
production of natural gas into the annual production of 
crude oil, calculating an average GOR for the ultimate re
covery of crude oil, to obtain the ultimate recovery of 
natural gas.

I believe that the average GOR calculated using the 
above procedure is not reliable for the purpose of this 
study, as it mostly considers associated natural gas pro
duced. Non-associated natural gas is mainly produced during 
the later stages of development of a reservoir.

It seems more reliable to use cumulative discoveries 
of crude oil and natural gas for calculating the GOR. Cumu
lative discoveries of natural gas include both cumulative 
production and proved reserves of associated and non-asso- 
ciated gas.

The Model: The following equation summarizes the deter
mination of the GOR:

GOR = (4)
Qd c o

where :
Qj-j = Cumulative discoveries of natural gas NG
On _ = Cumulative discoveries of crude oil^co

Implementation of the Model: By 1972, 30,680 x 10' cu ft
of natural gas had been produced and both associated and non
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associated natural gas proved reserves were 41,134 x 10^
cu ft; thus, cumulative discoveries of natural gas as of

9December 1972 were 71,814 x 10 cu ft. Cumulative discoveries 
of crude oil as of the same date were 42.65 x 10^ barrels.

The GOR can be calculated as follows:

GOR = 71/814 X 10^  cu ft ^ 1,683 cu ft/bbl 
42.65 X  10^ bbl

Ultimate Recovery of Natural Gas Calculation: The pro
cedure is as follows:

Ultimate Recovery of Natural Gas (in cu ft) = URNG 
Ultimate Recovery of Crude Oil (in mm bbl) = URCO = 62,500 
Gas - Oil Ratio (in cu ft/bbl) = GOR = 1,683

URNG = URCO X  GOR.
= 62,500 X  10^ X  1,683

9 Q= 105,188 X 10 cu ft or 18,733 x 10 barrels

There are still 33,374 x 10^ cu ft of natural gas to be
discovered and produced— ultimate recovery of 105,188 x 10^ 
cu ft of natural gas less cumulative discoveries of 71,814
X 1 0  ̂ cu ft.
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ECONOMIC EVALUATION OF THE PETROLEUM RESOURCES
OF VENEZUELA

Venezuelan petroleum resources may have varying sig
nificances to the national economy, depending upon the end 
use government gives to revenues from petroleum operations.

Petroleum activities provide the principal financial 
resource to stimulate the nation's economic growth. Con
sidering that petroleum is an exhaustible resource and in 
view of the industrial conditions surrounding the petroleum 
industry in the country, the funds generated from it must 
be used wisely and effectively to meet that goal.

During the last fifty years Venezuela has obtained huge 
revenues from petroleum operations. A high percentage of 
these revenues may have been used inefficiently but at least 
the nation has reached a relatively high economic develop
ment level.

The Venezuelan government is making great efforts to 
speed up the nation's social-economic development. Greater 
financial resources will be needed in the future, but the 
fact of a declining industry— the rate of production has

21
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been greater than that of reserve increases from 1965 to 1971-- 
could block the nation's economic growth.

The status of the Venezuelan petroleum industry situation 
is clearly that of a declining industry. Currently, there 
is less activity than formerly and the only way to reverse 
the downtrend of proved reserves is to intensify exploration 
activities in known areas and start them in new areas, so that 
new discoveries will increase total petroleum resources of the 
country.

Petroleum Resources in Explored Areas
Ultimate recovery of crude oil in the explored areas of 

Venezuela is estimated at 62.5 billion barrels. As of De
cember 31, 1972 nearly 46 percent (or 28.8 billion barrels) 
of that estimate, had been produced. Proved reserves are 
13.9 billion barrels. These figures give a total of 42,7 
billion barrels of cumulative discoveries. There are still 
19.8 billion barrels to be discovered and developed in these 
areas.

Petroleum Resources in Unexplored Areas
An analysis of the probable petroleum resources in un

explored areas would tell us if the Venezuelan government 
could continue to count on adequate financial resources from 
oil in these areas, or if the government would have to move 
toward a more balanced economy and diminish the dependence of 
our economy on petroleum operations. Therefore, the following
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unexplored areas should be assessed: (a map of the geo
graphical distribution of these areas is shown on p. 105 
in Appendix A).

Venezuela's Gulf
Probable petroleum resources in this area could be dis

tributed in geological structures of different sizes (Coronel, 
1967, p. 810) so that the development of a high percentage 
of these resources may be non-commercial, considering the 
depth of the possible productive zones.

Paraguana-Goajira Plateau
This area is considered as a marginal one. The resources 

estimate is only 50 million barrels (see Table 1, p. 14 ).
Falcon Plateau
Large capital investment in exploration and exploita

tion of the probable resources will be needed in this area 
due to the high cost of off-shore operations.

Cariaco Basin, Margarita-North of Paria Plateau,, and 
Paria Basin

An exploratory program for these areas is not very 
attractive, at present considering the time and high capital 
investment required to complete it. Possible productive 
formations are lenticular sands (Galavis, 1971, p. 25).
T h e i r  e c o n o m ic  u t i l i z a t i o n  i s  d o u b t f u l ,  i n  v ie w  o f  t h e  

h ig h  c o s t s  o f  o f f - s h o r e  o p e r a t io n s  an d  a lo w - r e c o v e r a b l e



T-1660 24

petroleum resource estimate (see Table 1, p. 14) .
Delta Amacuro Plateau
There could not be very many promising geological struc

tures in the area; the presence of heavy and high-sulfur con
tent petroleum is also a possibility (Galavis, 1972, p. 30).

Petroliferous Belt of the Orinoco 
This petroleum belt was discovered by exploratory drilling 

carried between 1935 and 1957. Petroleum resources in this 
area contain mainly heavy crude oil but light crude oil accum
ulations have also been detected. Ultimate recovery of crude 
oil has been estimated at 175 billion barrels (700 billion 
barrels x 25% recovery) with a high sulfur and vanadium 
content (Memories, 1972, M.M.H.). Ten more years will be 
necessary to make a complete evaluation of the area, accord
ing to the M.M.H. of Venezuela (Memories, 1972, M.M.H.).

Quality of Crude Oil Proved Reserves
According to the pattern of consumption of the world 

petroleum market, it is convenient to analyze the quality 
of the remaining proved reserves of crude oil.

A general classification of the remaining proved re
serves and production according to A.P.I. gravity is shown 
in Table 2. A more detailed classification was made by 
R. Sandrea in 1972 (p. 21-26) whose results are shown in 
Figure 4. Sandrea's classification was made by categories:
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light, medium, and heavy crude oil; volumetric variations 
in both production and reserves from 1959 to 1970 were also 
shown.

It can be observed from Figure 4 that the remaining 
proved reserves in 1970 were distributed at a ratio of 40:40:20 
for heavy, medium, and light crude oil. About 96 percent
of the decrease in reserves between 1959 and 1970 involved

;
medium and light crude oil, while heavy crude oil reserves 
were almost constant during the same period.

Production increase during the period consisted mainly 
of medium crude oil. Light crude oil production decreased, 
and heavy crude oil production remained constant.

This analysis would help to visualize what petroleum 
quality could be expected from the unexplored areas of Vene
zuela.

Conclusions
This analysis shows that the probability of petroleum 

accumulations in the unexplored areas is relatively low, 
and that some economic limitations reduce the potential of 
the probable recoverable resources. Because of low proba
bility, the nation should not heavily rely on the expecta
tion of high financial return from those resources; instead, 
the nation should direct its efforts in obtaining higher 
petroleum recovery from the traditional areas to secure enough
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financial return from petroleum operations to maintain a 
continuous development of our economy.
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PETROLEUM EXPLORATION IN VENEZUELA

Exploration is the basic activity of the petroleum in
dustry. Every country and every petroleum corporation lends 
its effort to find the maximum amount of reserve which enable 
them to meet the growing petroleum demand, and, on the other 
hand, to justify their investment in the further phases of 
production, transportation, storage, and refining.

During the late fifties, after areas under concession 
had been adequately explored, field activity on seismic ex
ploration was reduced accordingly. Nearly 94 percent of 
all the volume of the Venezuelan sedimentary basins has been 
adequately explored for petroleum (Martinez, 1966, p. 44).

During recent years, considerable speculation has oc
curred with respect to the drop of exploration activities in 
Venezuela. The decline in exploratory drilling has been 
attributed to the application of a new government's petro
leum policy.

Exploratory Activities
The release of new concessions by the Government in 

1956 and 1957 boosted exploratory activities in Venezuela.
29
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That trend continued until 1959.
139 exploratory wells were completed in 1956, 136 in

1957, 168 in 1958, and 112 in 1959. This exploratory activity
increased proved reserves from 14 billion barrels in 1956 to

AKTHUR LAKES L lB R A K ï

17 billion barrels in 1959. ••LORADO SCHOOL OF MINES
GOLDEN. COLORADO 

From 1960 to 1967 there was a slowdown in exploratory
activities. Since 1968 there has been a continuous increase
of exploratory activities (tables 16 and 17 on pgs. 106 and 107
in Appendix A). This was mainly attributable to C.V.P. and
exploratory activities in the areas under service contracts
during 1972. In 1972 the number of parties/month in seismo-
graphic studies was 33.02, the highest number since 1959.

Proved reserves as of -December 1972 were 13.9 billion/
barrels, and since 1965 there has been a yearly decrease in 
proved reserves compared to the previous year (Table 14 in 
Appendix A).

The most important exploratory activities of 1972 were :
1) Continuous exploration of the so-called "Petroliferous 

Belt of the Orinoco".
2) Geophysical study of the Delta Amacuro Plateau.
3) Geological and geophysical study of the continental 

shelf off the Orinoco River.
4) Geological and geophysical study of the Venezuelan 

coastal area.
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5) Exploratory activity in the areas under service 
contracts.

Exploratory Drilling and Petroleum Discoveries
Exploratory drilling increased in 1972: 20 more

wells were drilled than in 1971. In addition, 13 wells 
drilled either as development wells or outpost wells were 
completed as exploratory wells (Memories, 1972, M.M.H.).

Out of the total amount of new reserves (98,432,000 
barrels) in 1972, 35,672,000 barrels were the result of 
exploratory drilling. Fig. 5 shows discoveries from 1953 
to 1972.

Exploratory dry holes accounted for 51.7 percent of 
total exploratory wells in 1972 and 31.8 percent in 1971 
(Table 17 in Appendix A). That situation explains the sharp 
decrease in discoveries in 1972.

E x p l o r a t o r y  A c t i v i t i e s  i n  t h e  A re a s  U n d e r  S e r v ic e  C o n t r a c t s

During 1972 the companies holding service contracts 
drilled 9 wells, of which 8 were dry holes and 1 showed some 
petroleum traces. 17 additional wells were programmed to 
be drilled during 1973 and 1974 to complete the minimum ex
ploratory program for these areas.

sInvestment in exploratory drilling up to 1972 was B 94 
million, and exploration tax expenses of the companies were
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500,000, the same amount as in 1971. Estimates put ulti
mate recovery in the areas at 3.0 billion barrels of crude 
oil. Operating in the Lake Maracaibo acreage are Occidental 
Petroleum Co., Mobil Oil Co., and Shell of Venezuela (Memorias, 
1972, M.M.H.).

Exploration Benefits and Expenditures
In this section an attempt is made to estimate the 

ultimate recovery of crude oil and natural gas discoveries 
on an annual basis, to determine the relevant expenditures 
incurred in exploring for and finding new petroleum reserves, 
and to relate the benefits of discoveries of petroleum to 
the expenditures. This section is based on previous work 
done by George S. DaBai, "Finding Cost of the Petroleum In
dustry of the U.S.", for his degree of Master of Science in 
Mineral Economics at the Colorado School of Mines.

Reserves Growth Model
The main objective of this section is to determine from 

available data the amount of appreciation with time of crude 
oil and natural gas discovered in a specific year.

Growth in Crude Oil Reserves: Few people have made
efforts to determine the appreciation of reserves with time. 
Among them are J. R. Arrington (1960), M. King Rubbert (1967), 
J. J. Arps and others (1971), and G. R. Marsh (1970) . The
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work of each of these authors is discussed in Appendix A, 
pages 108—114.

These authors show how a reserve record, maintained by 
year of discovery, can be used statistically to adjust cur
rent-reserve estimates for future revisions, referred to as 
"probable final reserves" discovered in a particular year.
In the use of these methods, reserves should be shown by 
year of discovery. The original estimates for the discoveries 
are compared with the second year's estimates to determine 
the increase that has been made one year after reserves were 
discovered.

A record of this type does not exist for Venezuela; 
no company maintains such records for all reserves discovered 
by the industry. The M.M.H. of Venezuela publishes only the 
figures of new discoveries per year of discovery but no re
cord of the'growth of those reserves in time is maintained.

To overcome the lack of that information, a model was 
developed. This model was adapted from G. R. Marsh's tech
nique, as described in pages 110-114 in Appendix A.

Cumulative discoveries of crude oil in 1945 are compared 
with the cumulative discoveries of 1944, to determine the 
growth ratio one year after 1944. Similarly, the next year's 
cumulative discoveries is compared with that of 1945. This 
procedure can be continued indefinitely for any number of
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years to determine the growth ratio for each year over the 
proceeding year. Growth ratios are then compounded to get 
the cumulative growth ratios. For example, the growth ratio 
of 1944 is multiplied by growth ratio of 1945. Then this
product is multiplied by growth ratio of 1946, and so on.
Cumulative growth ratios are shown in Table 19 in Appendix A.

These products were plotted against years after 1944
and the result is a curve which expresses the ratios of growth 
since 1944 (Figure 6).

The ultimate recovery growth factor of crude oil cumu
lative discoveries was determined by comparing ultimate re
covery of crude oil (62.5 billion barrels) with the cumula
tive discoveries of 1944 (9.56 billion barrels). That com
parison gave an ultimate growth factor of 6.54. This growth 
factor would have resulted in the same value if growth ratios 
would have been compounded from 1944 to the year 2015, which 
was estimated as the final year of production for the.tradi
tional sedimentary basins of Venezuela.

The ultimate growth factor was used to calculate the 
probable final growth factor of cumulative discoveries.
Yearly probable final, growth factors were calculated by 
dividing the ultimate growth factor (6.54) into the annual 
cumulative growth ratios. For example, for the year 1961 
the probable final growth factor is
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= 1-95

Results of the probable final growth factors are shown 
in Table 20 in Appendix A.

These probable final growth factors were used as multi
pliers to increase current estimates of crude oil discoveries 
(Table 21 in Appendix A) to probable final reserves discovered 
(Table 3 on p. 39).

Growth in Natural Gas Reserves: The same procedure dis
cussed before for crude oil was followed for comparable data 
available from the M.M.H. of Venezuela for natural gas.

The ultimate growth factor for gas has a value of 2.86 
which is lower than that of crude oil. Detailed results are 
shown in tables 22, 23, 24 in Appendix A and are summarized 
in Table 4 on p. 40.

Aggregate Discoveries
In 1971, Howell and Merklein (1971, p. 1-9) used two 

methods to combine crude oil and natural gas discoveries.
These methods are described in Appendix A, page 122.

In this study, the energy base method will be used to 
combine crude oil and natural gas discoveries under a common 
physical factor.

The probable final (appreciated) reserves of crude oil 
and natural gas for the 12-year period of 1961-1972 are
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summarized in tables 3 and 4 below. These reserves are con
verted to energy units (B.T.U.) by multiplying them by their 
national average thermal values, which were reported by the 
M.M.H. of Venezuela (Petroleo y otros datos estadisticos,
1972, p. VIII) as 6,090,880 B.T.U. per barrel of crude oil, 
and 6,378 B.T.U. per barrel of natural gas. These two values 
of energy were added to determine the total amount of energy 
discovered from petroleum. It was then divided by the average 
value of energy per barrel of crude oil (6,090,880 B.T.U.) to 
get the equivalent barrels of crude oil on an energy basis.
The results are shown in Table 5 , p. 41.

Exploration Costs
Industry exploration costs include scouting expense for 

petroleum exploration activities; geological and geophysical 
expense; drilling and equipping exploratory wells; direct, 
general, .and administrative overhead costs; lease acquisi
tions; lease rentals; and taxes related to exploration opera
tions .

Exploration expenses data of the petroleum industry of 
Venezuela for the period 1961-1972 were supplied by the De
partment of Finance of the M.M.H. of Venezuela. The original 
data did not include lease rentals and lease acquisitions ex
penses; that specific information was obtained from the 
Memorias, 1972, M.M.H. Dry hole costs were separated from 
the data using the procedure shown in Table 2 5 in Appendix A.
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TABLE 3
Final Reserves Estimates of Crude Oil 

1961-1972 
(MM bbl )

Probable
Final

Probable
Final

Year of 
Discovery

Growth
Factor

M.M.H,
Estimate

Reserves
Discovered

1961 1.95 106 207
1962 1.90 147 279
1963 1.82 70 127
1964 1.75 74 130
1965 1.68 77 129
1966 1.65 60 99
1967 1.64 38 62
1968 1.59 38 60
1969 1.57 37 58
1970 1.55 53 82
1971 1.52 449 682
1972 1.48 99 147
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TABLE 4
Final Reserve Estimates of Natural Gas, 1961-1972

(MM bbl)

Year of 
Discovery

1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972

Probable
Final
Growth
Factor
2.17
2.17 
2.15

06
04
03
01
00

1.74
1.69
1.51
1.42

M.M.H.
Estimate (a)
23,077
42,305
19,712
20,108
17,196
22,964
13,271
8,932

13,989
29,229
45,582
65,993

Probable
Final

Reserves
Discovered
50,077
91,802
42,381
41,422
35,080
46,617
26,675
17,864
24,341
49,397
68,829
93,710

Source: (a) Separata de la Memoria, 1972, M.M.H.
p. VIII-350.
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Discovery
Year
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972

TABLE 5
Petroleum Energy Discovered in Venezuela

Equiv. Barrels 
Trillion Btu of Crude Oil

Crude
Oil

Natural
Gas Total

Energy
(milli(

1,261 319 1,580 259
1,699 586 2,285 375

773 270 1,043 171
792 264 1,056 173
786 224 1,010 166
603 297 900 148
378 170 548 90
365 114 479 79
353 15.5 508 83
499 315 814 134

4,153 439 4,592 754
895 598 1,493 245
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Exploration expenses data are shown in Table 26 in 
Appendix A.

Unit Finding Costs
The petroleum industry finding per unit costs, energy 

basis, were determined by dividing exploration expenses into 
the equivalent barrels of crude oil, energy basis. This cal
culation was made for the 12-year period, 1961-1972, and 
results are shown in Table 6 on the next page.

Current (1972) Cost Factors: In order to determine the
current (1972) cost factors, the economic price deflators 
for private domestic non-residential investment in the U.S. 
(Table 27 in Appendix A) were used: for example, the economic
price deflators for 1961 and 1972, with 1958 as the base year, 
are 103.4 and 142.9, respectively. By dividing 1961 economic 
price deflator into 1972 economic price deflator, we obtain 
the 1961 current cost factor.

CCF1961 = ^  X 100 = 72.4

The factors for the 12-year period 1961-1972 were cal
culated and listed in Table 2 8 in Appendix A.

Current (1972) Unit Finding Costs: The current (1972)
petroleum finding costs were determined by dividing petro
leum unit finding costs (Table 6 ) by the current (1972) cost 
factors.
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TABLE 6

Venezuela Petroleum Unit Finding Costs, 
1961-1972

Finding Cost 
Year (B^/Million Btu)

Finding Cost 
U.S. cents/ million Btu

1961 0.336 10.9
1962 0.131 4.2
1963 0.398 12.9
1964 0.422 9.6
1965 0.578 13.1
1966 0.318 7.2
1967 0.444 10.1

1968 0.494 11.2

1969 0.590 13.4
1970 0.351 8.0

1971 0.042 1.0

1972 0.824 19.2
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This calculation was made for the 12-year period of 
1961-1972. The results are listed in Table 7 and plotted in 
figures 7 and 8 below.

Exploration Costs Analysis
During the 12-year period of 1961-1972 exploratory costs 

were 929 million. From 1966 to 1970 a downtrend in explor
atory effort is observed, and it is almost constant up to 
1970, increasing suddenly in 1971 and 1972 because of explora
tory activities in the areas under service contracts.

Out of the total exploratory costs for the period, 4 0 
percent was spent during the first five years, 36 percent the 
last two years, and 24 percent during the period 1966-197 0. 
262 million of Bolivares (or 28 percent) were spent on dry 
holes and B^ 93 million (or 10 percent) to lease acquisitions 
and lease rentals.

Aggregate Discoveries Analysis
During the period under study, 2,677 million Btu-equi- 

valent barrels of crude oil were discovered, 43 percent of 
those during the first five years, 37 percent in the last 
two years, and 20 percent during the period 1966-1970.

Each downtrend in petroleum energy discovered can then 
be directly attributed to a downtrend in exploratory efforts.
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TABLE 7
Venezuela Petroleum Unit Finding Cost Based 
on the 1972-Purchasing Power of the U.S.

Dollar
Finding Cost 
(U.S. cents/equiva
lent barrel of

Year crude
1961 15.10
1962 5.80
1963 17.70
1964 13.00
1965 17.5,0
1966 9.40
1967 12.80
1968 13.70
1969 15.60
1970 8.80
1971 1.04
1972 19.20
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Unit Finding Cost Analysis
The average finding cost for the period 1961-1972 is 

0.35/million Btu (8 .1C U.S.).
Finding costs per given years range from 1.04C U.S. per 

equivalent barrel of crude oil in 1971 to 19.2C U.S. per
equivalent barrel of crude oil in 1972.

Limitations of the Study
1) There is no record of growth of discoveries per 

field, so an indirect method was used to appreciate reserves 
over time,

2) Usually exploration costs incurred in a given year
are not attributable to the crude oil and natural gas dis
covered that year. For example, geological and geophysical 
expenses, lease acquisitions, and lease rentals are not nec
essarily related to discovery year.

I assumed that discoveries were obtained at the year when 
expenditures incurred.

3) A B.T.U. of energy from crude oil does nto have the 
same economic value to potential buyers as a B.T.U. of natural 
gas,

4) Natural gas liquids were not included in the study 
because of inadequate data.



T-1660

F IN A N C IA L  A N A LYS IS  OF THE VENEZUELAN

PETROLEUM INDUSTRY

The importance of the petroleum industry in the modern 
economics is too well known to need stressing.

The remuneration that the investing companies earn from 
their enterprise is, of course, considerable. On the other 
hand, the resource-owning country derives from the extraction 
of its petroleum large incomes which play an important role 
in its national economy.

It is known that in recent years a firm belief has arisen 
among the governments of concession-granting countries that 
there is a serious disparity between the benefits accruing 
to the investing companies and those accruing to the resource- 
owning country.

These governments have become more and more conscious 
of compelling reasons for seeking to increase their share of 
the proceeds of the industry, and this consciousness has al
ready resulted in a number of provisions in recent legislation, 
as well as in agreements, aiming at the increased share of 
the resource-owning country of the benefits derived from the 
industry.

49
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The initiative came from Venezuela, where in 1948 it 
was declared that the State should receive half the net reve
nues derived from natural resources. This principle was 
known under the title of "Fifty-Fifty". But the Venezuelan 
income tax law of 1958 made that principle obsolete, and dif
ferent ammendments to that law have been made, bringing gov
ernment's participation to 87 percent of the gross income 
of the petroleum industry in 1972 (Table 8 on the next page).

Operations
The industry output in 1971 was 1,295 million barrels, 

4.3 percent lower than the 1970 output. A decrease in pro
duction took place in 1972 again; output was 1,178 million 
barrels (9 percent lower than 1971 output). There were no 
strong reasons to justify these decreases in production, but 
petroleum companies explained them by a slow in demand due 
to a mild winter and the impact of anti-pollution regulations 
imposed by the U.S. government (Memorias, 1972, M.M.H;)

Consequently, exports of crude oil went down to 845 
million barrels in 1971, and to 780 million barrels in 1972, 
representing 5 and 8 percent decreases, respectively. Ex
ports of refined petroleum products went down to 353 million 
barrels in 1971, and to 341 million barrels in 1972, repre
senting 6 and 3 percent decreases, respectively.
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In 1972 a volume of 412 million barrels was processed 
domestically, 43 million barrels less than in 1971 (a 9.5 
percent decline).

National consumption of refined products was 77 million 
barrels in 1971, and went up to 83 million barrels (a 7.8 
percent increase) in 1972. Operational data are shown in 
Table 29 in Appendix B.

Revenues
The major source of petroleum companies' operating 

revenues comes from the sale of crude oil and refined pro
ducts (Table 30 in Appendix B).

Reflecting only higher average prices (Table 31 in 
Appendix B) due to lower production, the industry's revenue 
rose by 16.6 percent to reach a level of B^ 13,720 million 
(Table 8 ) in 1971. Total revenue was B^ 13,566 million in 
1972, B^ 154 million less than in 1971. This decrease in 
total revenue is explained by a reduction in exports of 77 
million barrels, mainly refined products.

The average price of exports was $2.52 per barrel in 
1972, as compared with $2.35 per barrel in 1971. Thus the 
average revenue per barrel exported increased by $0.15 per 
barrel (Table 31 in Appendix B). This increase in the 
average price of exports was not the result of a price
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increase; it reflects changes in quality of exports, as ship
ments of heavy crude oil decreased, and most exports consisted 
of low-sulfur content fuels, which are more expensive.

Operating Costs
Total operating costs of the petroleum industry charged 

against revenue were 3,961 million in 1972, B^ 6 million 
more than in 1971 (Table 8 on p. 51) .

Capital recovery (depreciation allowance) was higher in 
1971 (B^ 1,211 million), compared to that of 1972 (B^ 1,140 
million), mainly because of the economic expectation of petro
leum companies about the reversion law of petroleum companies 
assets which Congress passed in December of 1971 (Table 8 ).

Taxes
Once again taxes rose sharply in 1972. In December 1971, 

the Venezuelan government issued a decree establishing 
new and substantially higher petroleum export prices for in
come tax purposes, to apply in 1972.

Income tax in 1972 was 19.4 percent higher than the 
1971 income tax, and reached a level of 5,558 million.
This increase in income tax can be explained as follows:

1) By 1971, the average price for exports for income 
tax purposes was $2.55 per barrel, and the average price of 
actual exports was $2.35 per barrel.
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2) The above mentioned decree also established petro
leum export controls which operate through a penalty clause 
that will apply whenever a company's exports during any quar
ter of any given year fall more than 2 percent below the 
company's shipments during the correspondnign quarter of 1970. 
Penalties ranging from 1 to 10 percent of tax reference value 
are to be assessed against all petroleum exports of a company 
in any quarter during which its total shipments fall below 
the specified minimum, with the maximum penalty rate applying 
in case of shortfalls exceeding 8.9 percent.

All those increases in taxes brought government's share 
to 87 percent of the revenue, 10 percent more than in 1971. 
Taxes paid to the Venezuelan government absorbed 66 percent 
of net revenue in 1961 and 77 percent in 1971.

Government received a total of 2,823 million as a 
result of companies' activities in 1961; and receipts increased 
to B^ 8,411 million in 1972— more than 5 times the industry's 
net income in 1961, and more than 6 times its net income in 
1972 (Table 8 ).

Royalties were B^ 76 million lower in 1972 than in 1971 
because of lower output and the devaluation of the U.S. dollar. 
The 1972 devaluation of the dollar was responsible for a de
crease in the value of royalties in Bolivares, and to some 
extent for the increase in the income tax bill of the petro
leum companies.
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Net Income
If the earnings of the petroleum companies are to be 

properly judged, they cannot be considered independently; 
they must be placed in a proper perspective, and measured 
along with all other related factors.

After all expenses except income taxes were met in 1961, 
34 percent of the net revenue was retained by the companies 
as net income, and after a period of steady increase during 
1964-1968, that percentage went down to 29 in 1969, and to 
13 in 1972 (Table 8 ).

During the period of 1961-1972, operating cost as a 
percentage of gross operating revenue was higher than net 
income as a percentage of gross operating revenue (Table 32 
in Appendix B).

An increase in operating costs was observed in 1972, and 
net income was 43.7 percent lower than the year before. The 
principal reasons for that decline are:

1) The volume of exports of petroleum decreased by 6.1 
percent, and B^ 229 million were charged against revenue ac
cording to the taxation policy of exports (Memorias 1972, 
M.M.H.). The aim of this policy is to sustain exports at 
a certain level to support the expenses and investments 
planned by the government.
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2) The inflexibility of the operating costs of the pe
troleum industry, regardless of the level of production.

3) The prices of petroleum exports have not been realized 
to follow the increase in production costs as output declined.

According to the M.M.H. of Venezuela (Memorias, 1972, 
M.M.H.), the decreased output was responsible for $0.03 per 
barrel increase in production cost in 1972.

Rate of Return
The rate of return on a net average investment by the

industry rose from 15.2 percent in 1961 to a maximum of 39.5
percent in 1968, and declined to 30.2 percent in 1971 (Table 
33 in Appendix B). As was mentioned before, net income was 
B^ 1.266 million in 1972, and the rate of return on net aver
age investment went down that year to 17.1 percent, the lowest 
level since 1961.

From 1968 to 1972 net income decreased as a percentage 
of total assets (Table 34 in Appendix B). Assets turned over
1.1 times in 1971 and 1972 (table 34 in Appendix B).

The rate of return on the owners’ equity was greater
than the rate of return on total assets each year from 1968
to 1972 (Table 34 in Appendix B), which means that petroleum 
companies have been making use of leverage practicies (use 
of debt financing).
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The current ratio, current assets divided into current 
liabilities, (Table 35 in Appendix B) was 1.5 at the end of 
1968, and decreased to 1.07 at the end of 1972, which means 
that during that period current liabilities increased at a 
greater rate than current assets.

Net sales have been increasing since 1968 but net income 
has been decreasing, so the net income to sales rate decreased 
from 23.7 percent in 1968 to 8.1 percent in 1972 (Table 34 in 
Appendix B).

Statements of the industry's cash receipts and disburse
ments, and balance sheets for the period of 1968-1972 are 
shown in table 36 and 37 in Appendix B.

The additional tax burden imposed by the government was 
based mainly on the tax burden implemented by Middle Eastern 
and African countries, because of the worldwide demand increase 
for petroleum in the last three years.

As the development of petroleum fields in the Middle 
East started, Venezuela's petroleum became less competitive 
in international markets because of its higher prices. The 
different tax burdens recently implemented by the govern
ment act as a tool to prevent the deterioration of the mar
kets for Venezuelan petroleum. Those tax burdens seek to 
maintain petroleum output at a certain level and to avoid 
the deterioration of the price of the Venezuelan petroleum 
exports.
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There was a slowdown in production in 1972 and petro
leum companies preferred to face higher costs of production 
and pay higher taxes to the Venezuelan government than to 
transfer those additional costs to their customers abroad—  

especially affiliated companies.



T-1660

THE PETROLEUM EXPORT INDUSTRY OF VENEZUELA 
AND ITS INFERENCE ON ECONOMIC DEVELOPMENT

Venezuela has the highest per capita income in South 
America (Harris, 1971, p. 129). It has an export economy 
in the sense that a single export, petroleum, accounts for 
about one-fourth of G.N.P. (Table 9), and over 90 percent 
of merchandise exports.

Only a portion of the value of output of the petroleum 
industry is retained in Venezuela in the form of taxes and 
other payments to the government, wage payments, and purchases 
of domestic goods and non-wage services. A portion of the 
value of output is transferred abroad in the form of distri
buted profits; and in recent years a portion of petroleum 
industry depreciation allowances was also transferred abroad, 
resulting in negative net investment (Table 10). Another por
tion is used to acquire imported materials and equipment 
used directly by the petroleum industry. Finally a portion 
of the wage payments to foreign nationals employed by the 
petroleum industry is regularly transferred abroad.

59
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TABLE 9 
G.N.P. and Exports 

(MM BS)

Petroleum Exports
Exports as a 
Percentage 
of G.N.P.

Crude Refined Sub Total Petroleum
Year G.N.P. Oil Products total exports only Total

(1 ) (2 ) (3) (3) + (4) (5) (4)/(l) (5)/(I:
1961 26,997 4,842 1,966 6,808 7,425 25.2 27.5
1962 29,525 5,151 2,070 7,221 7,826 24.5 26.5
1963 32,186 5,103 2,096 7,199 7,829 22.4 24.3
1964 35,637 7,237 2,900 10,137 10,851 28.4 30.4
1965 37,925 7,106 3,038 10,144 10,835 26.7 28.6
1966 39,516 6,736 3,009 9,745 10,557 24.7 26.7
1967 41,625 7,146 3,121 10,267 11,144 24.7 26.8
1968 42,119 7,236 3,128 10,364 11,151 24.6 26.5
1969 43,665 7,139 3,002 10,141 11,039 23.2 25.3
1970 46,744 6,931 3,618 10,549 11,631 22.6 24.9
1971 52,530 8,403 4,411 12,814 13,886 24.5 26.5
1972 62,301 8,133 4,441 12,574 13,739 20.2 22.1

Source: Petroleo y otros dates estadisticos, M.M.H.,
p. 4.

1972
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Retained Value from Petroleum Operations
The purpose of this section is to measure the incidence

of the petroleum industry on the economic development of Vene
zuela from 1950 to 1971.

This incidence can be measured by summing up the fol
lowing factors :

1) Direct payments to the factors of production.
2) Purchases of domestic goods.
3) Payments to the government.
4) Net capital investment.
5) Supply of foreign exchange.
To measure the impact of the petroleum industry on

Venezuelan economic development a retained value will be
used as a comparative measurement.

The model: The model to be used was developed by
William G. Harris in 1964 (1971, p. 23-25). It uses the
following model

R = T  + N + E +  W + D
where

R = The total annual value of petroleum industry 
domestic payments including those resulting 
from current operations (exports and domestic 
sales) and those resulting from net capital 
imports.

T = Recurring taxes paid to the government.
N = Non-recurring taxes paid to the government.
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E = Government-foreign exchange-profit derived 
from the petroleum industry. \_/

W = Wage and non-wage remunerations paid to em
ployees, adjusted for amounts repatriated 
abroad.

D - Domestic purchases of goods and non-wage 
services of the petroleum industry.

Implementation of the model; Results of this model 
for the period 1950-1971 are shown in Table 11 on the next 
page.

Relationship Between Retained Value and G.N.P.
The 1958-1971 period was chosen for analysis, so that 

the high growth of retained value in 1956 and 1957 due to 
the release of 820,000 hectares of concessions by the Vene
zuelan government will be excluded. The year 1972 was not 
included because of the increase in income tax reference 
prices at the end of 1971, which reflected a high increase 
of retained value in 1972. Retained value and G.N.P. in 
1957 prices are shown in Table 12 on page 65.

Correlation analysis: This procedure is based on the
relationship of the dependent variable to one or more

\/ The petroleum companies are required to sell dollars
to meet their needs for Bolivares at a special exchange 
rate. Because dollars obtained from the petroleum com
panies are resold by the government at a "free" rate 
higher than the discrimitory exchange rate applicable 
to them, the government is able to secure foreign exchange 
profit.
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TABLE 12
Retained Value and G.N.P., 1950-1971 

(MM B®) (1957 Prices)

Retained
Annual ■ 
Change

Annual % 
Change in

G.N.P.
Per

Annual % 
Change in 
G.N.P. Per

Year Value (R) in (R) G.N.P. G.N.P. Capita Capita
1950 1,967 12.728 2,559
1951 2,457 24.9 14,212 11.7 2,744 7.2
1952 2,707 10.2 15,248 7.3 2,812 2.5
1953 2,917 7.8 16,190 6.2 2,858 1.6
1954 2,878 - 1.3 17,749 9.6 3,004 5.1
1955 3,093 7.5 19,325 8.9 3,142 4.6
1956 4,490 45.2 21,366 10.6 3,342 6.4
1957 5,330 18.7 23,848 11.6 3,594 7.5
1958 4,331 -18.7 24,164 1.3 3,513 -2.3
1959 5,054 16.7 26,065 7.9 3,660 4.2
1960 4,937 - 2.3 26,433 1.4 3,589 -1.9
1961 5,054 2-4 26,881 1.7 3,531 — 1 o 6
1962 4,890 — 3.2 28,585 6.3 3,631 2.8
1963 5,056 3.4 29,765 4.1 3,655 0.7
1964 5,960 17.9 32,135 8.0 3,813 4.3
1965 6,127 2.8 33,675 4.8 3,861 1.3
1966 6,285 2.6 34,485 2.4 3,819 -1.1
1967 6,871 9.3 35,714 3.6 3,819 0.0
1968 6,891 2.9 35,537 -0.5 3,669 -3.9
1969 6,536 - 5.2 36,240 2.0 3,611 -1.6
1970 6,884 5.3 38,175 5.3 3,671 1.7
1971 8,824 28.2 42,220 10.6 3,938 7.3
Data converted into constant 1957 prices by using the deflators
shown in Table 42 in Appendix C .
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independent variables, expressed in terms of a regression 
equation. If a good correlation can be found, the method 
offers an objective approach to an analysis.

Least square regression analysis were made to determine 
the relationship between retained value and G.N.P., and the 
variation of both variables with time. Results of the analy
ses are shown on pages 143-146 in Appendix C.

Analysis of the Relationship Between Retained Value and G.N.P
Real retained value increased from B® 1,967 million to 

B^ 8,824 million in the period 1950-1971 (Table 12). It was 
particularly high in 1956 and 1957 because of payments to the 
government for new concessions. Non-recurring taxes totaled 
B^ 2,116 million in those two years (Table 11). The decline 
in real retained value during the next few years was largely 
the result of the elimination of those non-recurring taxes.
By 1964, real retained value had recovered to about the 1957 
level.

During the period 196 0-1963 the government exchange pro
fit from petroleum rose from 78.5 percent of total exchange 
profit accruing to the Venezuelan government to a maximum 
of 81.8 percent (Table 3 9 in Appendix C) but it declined 
sharply in 1964 because of the Bolivar devaluation. It was
63.2 percent in 1971.
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Up to 1958 there was a fifty-fifty split of profits 
between the petroleum companies and the Venezuelan govern
ment. The 1958 income tax law made the split obsolete. 
During 1960 the Government's participation was raised to 
68 percent. Further modifications were made to the income 
tax law in 1961, 1963, 1966, 1968, and 1971.

During 1971, the real retained value rose sharply 
(28.2 percent) to 8,824 million, due to an increase in 
the reference prices for income tax purposes and to non
recurring taxes from service contracts signed that year 
(Table 11).

The number of employees in the petroleum industry has 
been decreasing since 1957 from a peak level of 45,652, but 
employee remunerations, including fringe benefits, have been 
rising because of increases in wage rates and other benefits 
(Table 40 in Appendix C). In 1957 domestic wages were 16 
percent of retained value, decreasing to 11 percent in 1971.

Domestic purchases of goods and non-wage services by 
the petroleum industry decreased from 9 perdent in 1964 to 
6 percent of retained value for the period 1965-1971 (Table 
41 in Appendix C).

During the period 1950-1957, the retained value rose 
at an average rate of 15.3 percent per year while G.N.P. 
increased at an average annual rate of 9.4 percent. In 
1958 the retained value declined by 18.7 percent because
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of the elimination of non-recurring taxes from new conces
sions, and the rate of change of G.N.P. declined sharply from
11.6 percent in 1957 to 1.6 percent (Table 12 on page 65).

From 1958 to 1971 the retained value had been increasing 
at an annual average rate of 4.4 percent while G.N.P. had 
been growing at a 4.0 percent annual rate (p.143 in Appendix 
C) .

An increase of 28.2 percent in the retained value in 1971 
resulted in an increase of 10.6 percent in G.N.P., twice the 
annual rate of change in 1970.

It may be concluded that Venezuela's high rate of growth
during 1956-1957 was dependent on a substantially high rate 
of increase in the retained value. From 1957 on, a drastic 
change in Venezuelan petroleum policy was responsible for 
a decrease of the rate of growth of the leading economic 
sector. Fluctuations in the annual rate of change of G.N.P.
have always been related to fluctuations in the annual rate
of change of the retained value. It indeed shows us the 
close relationship of the Venezuelan economic growth to the 
petroleum industry.

Venezuela's Petroleum Export Earnings
Because petroleum companies operating in Venezuela are 

foreign owned, the value of Venezuela's petroleum export
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earnings is not the value of petroleum foreign exchange pro
fit accruing to the nation.

"It has been suggested therefore, that only 
the payments by the foreign companies to the gov
ernment, plus their domestic expenditures for local 
labor and commodities, should be included in the 
determination of the nation's petroleum export 
earnings. Export values do not represent the net 
foreign exchange profits regardless of who owns 
the industry that produces the exports." (Mikesell,
1971, p. 6 ).
The Ratio of Venezuela's Petroleum Export Earnings to 

Recorded Petroleum Export Values; This section will consider 
the relationship between recorded petroleum export values and 
Venezuela's petroleum export earnings arising out of payments 
to the government and local expenditures by foreign petroleum 
companies.

Data Preparation: The relevant aspect of data prepara
tion for this part of the study is to put export prices over 
time on an equal basis. Price indexes are used. The appli
cation of deflators, using the export price level of a par
ticular year as a basis, will eliminate price fluctuations 
due to inflation. Petroleum export price indexes were cal
culated for Venezuela. The method used to construct the in
dexes and the results are shown on pages 14 6-148 and Table 43, 
in Appendix C, respectively.

Current Recorded Petroleum Export Value: Current (1971)
recorded petroleum export values were calculated by dividing
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recorded petroleum export values into the petroleum export 
price indexes constructed. Results ares shown in Table 44 
in Appendix C.

Conclusions : Ratios (%) of Venezuela's petroleum ex
port earnings (retained value) to current (1971) recorded 
petroleum export values for the period 1957-1971, in 1971 
prices, range from 43.8 percent in 1962 to 77.7 percent in 
1971. A rough average ratio for the period 1965-1970 would 
be about 55.0 percent (Table 44 in Appendix C).

There was a 27 percent increase in average realized 
price Of petroleum exports in 1971, as compared to the 1970 
price; but a decline in production, an increase in income 
tax reference prices, and non-recurring taxes from service 
contracts signed in 1971 were responsible for the highest 
annual ratio of 77.7 during the period 1957-1971.

Limitations of the Study
1) Data of repatriated wages, domestic purchases of 

goods and non-wage services, and petroleum-foreign exchange 
earnings are not available, estimates had to be used.

2) The benefits of the transfer of new technology from 
developed countries to the nation and the feedbacks of new 
investment of petroleum companies are very difficult to

quantify. Arthur lakes library
^lorado school of mines

<30LDEN. COLORADO
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PETROLEUM RESOURCES AND ECONOMIC DEVELOPMENT

iet us examine in the section of the paper, the hypo
thesis that the Government is going to instrument a rational 
strategy to speed up the nation's economic growth between 
1973 and 1983.

(1) In this hypothesis a gross revenue of 125 billion 
for the government is expected from the production of about
12.5 billion barrels of petroleum; (2) it is assumed that 
production will decline at a rate of 2 percent per year, from
3.5 million barrels a day in 1973 to 2.8 million in 1983;
(3) it is also assumed that by 1983 proved reserves will be 
8 billion barrels; thus, it would be necessary to discover 
at least 6.6 additional billion barrels in that year. Al
together by 1983, 66.1 percent of the ultimate recovery of 
crude oil will have been produced and 21.2 billion barrels 
will still need to be discovered and partially produced.

It is indeed evident that new reserves should be incor
porated. Since 1960 the rate of production of crude oil 
exceeded the rate of proved reserves increase every year, 
except for 1972. This situation could lead our economy to

71
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a shortage of financial resources from petroleum and could 
really delay the nation's economic growth. In the short run, 
this situation is not perhaps considered as dangerous because 
of the high price of crude oil at the present time, but in 
the long run, it is something to be aware of.

The current favorable position of the Venezuelan petro
leum industry in the international market should be considered 
in conjunction with prices and volume of petroleum exports, 
as they relate the optimum rate of production— that rate, 
which at the price level established, will provide enough 
funds to accomplish our economic growth. Venezuela has to 
obtain the maximum benefits from now to 1983, in view of 
its position of a stable and reliable supplier and its volume 
of petroleum resources.

Exports of petroleum must supplement consumption, and 
the next section of the paper deals with demand-trends within 
the country.

National Consumption of Petroleum
A regression analysis of petroleum consumption over time 

was made using data shown in Table 13. The consumption by 
major sectors is shovm in Fig. 9.

It was found that the trend of national consumption is 
approximated by
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TABLE 13
National Consumption of Refined Petroleum Products,

1963-1972
(barrels)

Year
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972

Consumption
87,160,828 
60,646,868 
64,169,791
65.573.750 
66,857,007 
70,888,386 
70,201,42673.140.751 
76,963,257 
83,482,968

Annual 
Rate of Growth 

JJ)

- 1.0
4.2
5.2
8.5

Source: Petroleo y otros datos estadisticos, 1971-
1972, M.M.H., p. 85-86.
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C =  (45174.34)(1.036716)t
for the period 1963-1972, where

C = consumption of refined products, and 
t = time
This exponential curve shows an annual growth rate of

3.6 percent. But during the period 1970-1972 there was a 
new trend in consumption. Another regression analysis was 
made for that specific period, and the following exponential 
curves was obtained.

C = (68379.04) (1.065759)^
It shows an annual growth rate of 6.6 percent. This last 
equation should be used carefully because only three points 
were used to make the regression analysis; but it at least 
reflects the change in national consumption growth. This 
equation was only used to estimate figures of consumption 
for hypothetical situation, as we will see later. The actual 
and projected data are shown in Fig. 10 below.

See pages 148-14 9 in Appendix C for complete results 
of the regression analysis.

National Consumption and Economic Development
Let us now investigate the hypothesis that Venezuela 

will speed up its economic growth before 19 83 and that dur
ing the period of 1984-2000 it will eliminate its indepen
dence on petroleum exports as the principal source of
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financial funds.
During that period, a reduction in production and in 

exports of petroleum would be advisable and a special analy
sis should be given to the potential national market of pe
troleum products.

A declining production at an annual rate of 4 percent 
would save 5.6 billion barrels of proved reserves during 
the period. If proved reserves of a magnitude of eight 
times the production rate of the year 2000 (401.5 million 
barrels per year or 1.1 million barrels per day) are desired, 
the satisfactory figure for reserves would be 3.2 billion 
barrels. To accomplish that, at least 7 billion barrels 
should be found and partially produced during the period.

If national consumption continues to increase at the 
same annual rate as during the period 1970-1972, 5.3 billion 
barrels would be consumed between 1973 and 1983.

Recommendations :
1) Beyond the year 1983, the best use of Venezuela 

petroleum resources is for national consumption because 
an accelerated economic growth will require an increasing 
domestic consumption of petroleum.

2) As national consumption increases, petroleum exports 
should be decreased and government regulations implemented
to avoid waste, misuse of energy resources, and the possibility
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of petroleum imports in the future. Some amount of new dis
covered reserves should be saved for national consumption.

3) New techniques to exploit known uneconomic reserves 
should be developed. The Venezuelan government should sup
port domestic research programs, along with the use of for
eign technologies which could ease the task.
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THE PAST AND PRESENT STATUS OF THE VENEZUELAN 
PETROLEUM INDUSTRY

Big changes in the Venezuelan petroleum policy have 
taken place in recent years. The development of the indus
try, its present structure, and the future alternatives for 
the privately owned companies operating in the country are 
considered in this section.

Venezuelan Petroleum Policy and Concessions Development

This section starts with a brief review of the histor
ical development of petroleum concessions in Venezuela.

History of Concessions; The first petroleum concessions 
in Venezuela were granted in 1866. Rights covering the 
entire state were given for 25 years to Manuel Olavarria.

"In return he had to pay a 17 percent royalty, 
put kerosene lights in the streets and clocks in 
the church towers of Cumana and Maturin, construct 
a bridge over the Manzanares River, pay 3,500 pesos 
toward the repair of two churches, and 1,000 pesos 
for the expense of local government." (Lieuwen,
1955, p. 6 ).
It would be far too complicated to review even briefly, 

the development of concessions in Venezuela. However, such
80
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a review is presented in Aspectos de la Industria Petrolera 
Venezolana, S.V.I.P., 1963, p. 195-220.

During the twentieth century, the Venezuelan government 
has passed more than a dozen petroleum laws. Upon the advice 
of the American petroleum experts, Herbert Hoover, Jr. and 
A. A. Curtice, it passed the Hydrocarbons Law of March 13, 
1943 (Martinez, 1966, p. 4). This Law was meant to be a 
mutually profitable arrangement: increased revenue for the
government and new concessions for the petroleum companies.

From 1899 to 1958 Venezuela was ruled by a succession 
of military men. It is only since 1958 that the government 
has been uninterruptedly in the hands of civilians.

The development of Venezuelan petroleum policy in the 
day of the military dictators shows certain aspects which 
have continued under the democratic government : the govern
ment's desire to get as much revenue as possible from petro
leum operations and to increase the extent of government's 
control over the industry. The government's effort at in
creasing revenue from petroleum has been so effective that 
the industry's contribution to Venezuelan tax receipts rose 
from 14 percent in 1925 to 50 percent in 1945 (Edward, 1971, 
p. 102); it reached 87 percent in 1972 under the democratic 
government (Table 8 on page 51).
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In 1960, government undertook the so-called "no more 
concessions policy", and in 1971 service contracts were 
signed between the government and petroleum companies.

Area Under Concession
There has been a continuous decrease of the area held 

in concession. Private companies had 2,208,685 hectares by 
December, 1972, compared to 6,681,000 hectares in 1957. This 
situation has been mentioned as a proof of the disintegration 
of the Venezuelan petroleum industry and as a consequence 
of the government's petroleum policy.

High officials of the foreign companies operating in 
Venezuela often refer to the argument that more of the old 
type of concessions are needed to keep an appropriated ba
lance in their operations, as very little area is now left 
to them for future exploitation.

It is estimated that of December 31, 1972, 25 percent 
of the total area under concessions (or 570,829 hectares) 
is proved area. Only 495,917 hectares (or 86.9 percent) are 
currently under development in producing fields, leaving 
74,912 hectares (or 13.1 percent) which companies can still 
operate. There are 1,599,974 hectares held by private com
panies which need further appraisal (Tables 45, 46, and 47 
in Appendix D).
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In December 1971, the government issued a decree imposing 
on petroleum companies a control system over their petroleum 
exploitation programs. As a result, 1972 exploratory drill
ing increased by 45.5 percent compared to the number of ex
ploratory wells drilled in 1971 (Table 17 in Appendix A).

C o n s e r v a t io n  o f  P e t r o le u m : D u r in g  t h e  l a s t  f o u r  y e a r s

t h e  g o v e rn m e n t r e v e n u e  f r o m  p e t r o le u m  h a s  b e e n  i n c r e a s i n g  

a l t h o u g h  t h e r e  h a s  b e e n  some d e c r e a s e  i n  p r o d u c t io n .

The Venezuelan government has made constant efforts to
ward economic conservation of petroleum,— the maximum revenue 
per barrel of petroleum, together with the physical conser
vation of it.

In this economic conservation policy, the government has 
considered recent events such as the U.S. dollar devaluation 
and the devaluation of other foreign currencies, in order to 
sustain the purchasing power of "our currency", the barrel 
of petroleum. To accomplish that is of major importance be
cause monetary devaluations and the inflationary process 
going on in the world affect the purchasing power of "our 
currency”. Thus, the export value of petroleum should in
crease proportionally, to offset the constant price increase 
of consumer goods and capital goods which Venezuela imports.

I n t e n s i f i c a t i o n  i n  P e t r o le u m  U t i l i z a t i o n : V e n e z u e la n

g o v e rn m e n t  in t e n d s  t o  o b t a i n  b e n e f i t s  f ro m  b o th  c r u d e  o i l  

a n d  n a t u r a l  g a s .  U n t i l  r e c e n t  y e a r s  n a t u r a l  g a s  w as o n ly
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used for domestic consumption and by the petroleum industry 
for industrial purposes. Almost 18,000 billion barrels of 
natural gas had been flared up to 1972 (Memories, 1972, M.M.K.)

In August 1971 the Venezuelan Congress passed a law 
which reserves the natural gas industry to the State. This 
law requires that the liquefaction of natural gas must be 
carried out directly by the Government Petroleum Entity— C.V.P.

The State will pay to petroleum companies all expenses 
caused by the operations of collection, compression, and de
livery of the natural gas produced. On the other hand, if 
the State decides to undertake natural gas operations, it 
will compensate petroleum companies with an amount equivalent 
to the book value of the involved fixed assets of the companies 

Venezuela has a wide petrochemical plan to be implemented 
in near-future years. This plan promises to be very produc
tive, considering the demand and prices of petrochemical pro
ducts in international markets. Starting a few years ago, 
some of the natural gas produced by the industry was shipped 
to domestic petrochemical plants, owned by the nation, to be 
processed there and the final products exported abroad.

Gas conservation policy is on its way, and at the pre
sent time, as an example, some reservoirs are shut-in because 
of their high gas-oil ratio.
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Reversion Law; In item no. 3, section (d) of the Hydro
carbons Law of 194 3, it was established that fixed assets 
acquired to explore or develop the areas under concession 
should be preserved in good conditions, and they will revert 
to the nation once the concession expires.

"In 1968 the petroleum companies accepted 
the new income tax law because the government 
sought their cooperation by offering certain 
tangible advantages.

First, it agreed that companies could con
vert their old concessions to bring them under 
the terms of the Hydrocarbons Law of 1943; in 
this case they would enjoy the benefits of this 
law.

Second, it was agreed that the conversion 
of an old concession would automatically dispose 
of the question of the concession's validity be
cause of any defect in the original title docu
ments . "

Third, concessions under thenew law— in
cluding conversions of old concessions under the 
terms of the new law— would run for forty years.
A number of good concessions were due to expire 
within ten to fifteen years, and it was to the 
industry's advantage to get these extended so that 
production plans could be based on sound long
term development principles." (Edwards, 1971, 
p. 107) .
In July, 1971, the law concerning property subject to 

reversion in Hydrocarbons concessions was signed by the 
President. This law declares that essentially all facilities 
for exploration, production, refining, or transportation 
within petroleum concessions, or existing for the fulfill
ment of the obligations derived from such concessions, are
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to revert to the government upon the expiration of petro
leum concession agreements.

A summary of the most important items of this law is 
included in pages 154-155 in Appendix C.

Concession and the reversion law: The desire of most
countries to conserve their natural resources, either for 
domestic use or as a source of future export earnings, has 
always created conflict with foreign investors. National 
interest has led to demands either for government ownership 
of the producing facilities or for the limitation of foreign 
participation to a minority role.

The change from dictatorship to democracy in 1958, and
the return of the intellectuals, radicals, socialists and
labor leaders who had been in exile while the last dictator.
General Marcos Perez Jiminez, governed Venezuela, encouraged
political discussion in the country. All that motivated a
great spirit of nationalism which blossomed under the demo-

ARTHUR LAKES LIBRARY 
cratic g o v e r n m e n t .  «©LORADO SCHOOL OF MINES

GOLDEN, COLORADOLately, the Venezuelan government has been under na
tional-political pressure. Powerful political sectors have 
been urging it to accelerate the reversion process.

From Table 4 8 in Appendix D, one can see that by 19 84, 
1,576,234 hectares under concession will revert to the na
tional government representing 71.4 percent of the total
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area currently under concession. The remaining 632,451 
hectares will expire in 1997.

Internally, Venezuela is facing one of the most inter
esting moments of its national petroleum history. The Vene
zuelan petroleum industry is at present in a period of trans
ition from the old concession system to a new system in which 
the government's participation is the new formula. It is a 
process of great importance for Venezuela's economic future. 
The main purpose of this new formula is to enhance the role 
of the government in petroleum operations.

There is some anticipation on behalf of the government 
and anxiety of the petroleum companies about the expiration 
date of the concessions. The reversion process will start in 
1984, as mentioned before. Yet, at the present there is no 
clear indication by the government regarding the way it is 
going to handle the reversion process.

Alternatives to handle the reversion process: During
the period of transition mentioned in the preceeding section, 
it will be necessary, under the terms of the Reversion Law, 
to accomplish measures to secure continuity of petroleum 
operations.

There are at least two possible alternatives that the 
government could consider:
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1) Wait until concession expire in 1983, and undertake 
programs and sign agreements at that time. But the govern
ment should not wait until 1983 to decide about the future of 
areas under concession. Studies should be initiated immedi
ately to analyze the factors ruling the petroleum industry
in Venezuela at the present time and potential direction in 
the future.

2) "Premature reversion". This alternative consists of:
a) Immediate action to secure from the petro

leum industry constant improvements of installations 
and equipment and a continuous flow of investment.
This last requirement is obviously very difficult
to accomplish if we consider the little time left 
before concessions expire, but it is the most im
portant means for the improvement and continuity of 
petroleum operations beyond 1983. Some kind of in
centive such as compensation for the investment made 
by petroleum companies in the last ten years before 
1983 should be considered by the Venezuelan govern
ment.

b) At the same time, training programs of the 
government's petroleum personnel should be intensi
fied. However, Venezuela has enough well-trained 
personnel, either native or foreign, in all phases 
of the petroleum industry, capable to manage it
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efficiently. It is not reasonable to think that 
all the workers, technicians, professionals, and 
managers working for the private industry would 
refuse to work for a state-owned corporation.

c) Creation of offices to begin petroleum 
research and development in the country. The 
country has been involved in petroleum operations 
for more than fifty years, but we are still using 
imported technology. Some efforts have been made 
by a few Venezuelan engineers, either working for 
the petroleum companies or for national univer
sities, to improve the national petroleum techno
logy. But those efforts have not been adequate 
in relation to the size and importance of the

Venezuelan petroleum industry. AUTOUR LAKES UBHAKi
•©LORADO SCHOOL OF MINF5 

Venezuelan Petroleum Corporation (C.V.P. ) ^fDEN. COLORADO
The C.V.P. was established in 1960 by the Presidential 

Decree No. 260.
One of the considerations of Decree No. 260 is to pro

mote the exploitation of the nation's petroleum resources 
by means of a national petroleum enterprise - the C.V.P.

The decree establishing the C.V.P. considered that as 
little economic risk is associated with the completion of 
development wells by private industry, it is justifiable
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for the C.V.P. to participate in the appraisal of semi
proved areas by outstep drilling. Eventually, and under 
certain circumstances, wildcatting programs could be carried 
out by C.V.P. for the exploration of new unexplored areas. 

Drilling and Risk: During the 1959-1964 period,
"Out of the 152 new wildcat field wells 

drilled in Venezuela during the period 1959- 
1964, only 39, or one-fourth, were successful, 
with respect to outpost wells, a total of 
1,016 wells were drilled during the same period, 
and 533 wells, more than half, were completed 
as producers. 1,828 development wells were 
drilled, and 1,701, or 93 percent, were pro
ducers." (Martinez, 1966)
During the 1964-1972 period, out of 407 exploratory 

wells drilled, 203 wells, or 50 percent, were successful 
wells (Table 17). A total of 651 outpost wells were drilled, 
and 457 wells, much more than half— 70.2 percent— were com
pleted as producers. Out of 3,183 development wells drilled, 
3,050 wells (or 95.8 percent) were completed as producers. 
Several reservoirs have been delineated.

Assignments : Until 1971, the government has assigned
to C.V.P. a total of 900,057 hectares for exploration and 
development; only 1,4 percent of it is proved area and is 
being exploited. In 1972 assignments totaled 1,179,338 
hectares, while concessions of the private industry totaled 
2,208,685 hectares (Table 46, in Appendix D).
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C.V.P. Activities: C.V.P. began its operations in 1961.
Although empowered to engage in all aspects of the industry, 
it found itself unable to enter all phases at once. Different 
joint venture agreements have been signed with private com
panies to expand the company's producing interests. %

"It had been suggested that international %
marketing of petroleum might be the most difficult 
task for C.V.P., and that C.V.P. might eventually Ç
find it could market its petroleum by signing Q %  ̂
service contracts with companies which already 9 * %  ̂
had established markets in which to dispose of Q  ̂  ^
the petroleum." (Oil and Gas Journal, April 1965, 
p. 85) . %  I,"
After thirteen years of growth, C.V.P. is still suf

fering from the inability to coordinate its petroleum produc
tion with refinery demand without depending on other companies.

One of the most serious limitations the C.V.P. has had— - 
beside capital availability— is the lack of experienced tech
nical personnel in Venezuela. Most of them work for private 
companies. It is justifiable to say that opportunities for 
the C.V.P. under the present structure of the petroleum in
dustry in Venezuela are limited. But its existence is still 
justified as a means to acquire the experience and know-how.

Service Contracts and Concession System
Since the Venezuelan Government announced the policy 

of "no more concessions" in 1959 it started looking for new 
alternatives to the old system of concessions. The main
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purpose was to secure a continuous development of the Vene
zuelan petroleum industry.

Finally, the Congress approved the norms and basis of 
the Service Contracts in 1971 which will be complemented 
with the direct participation of the Venezuelan Petroleum 
Corporation (C.V.P.) in joint ventures with private corpor
ations .

Types of Contracts :
(1) Mixed companies to explore and produce petroleum: 

the mixed company, the C.V.P. and the contractor, will only 
cover the phases of exploration and production. After the 
petroleum is produced each company will keep the amount of 
petroleum assigned to it according to the basis of the con
tract.

(2) Integrated mixed companies: the C.V.P. will explore 
and produce the petroleum and then the mixed company will
be responsible for marketing it. C.V.P. and the contractor 
will share tax expenses and revenues from sales according 
to the basis of the contract.

(3) Direct service contract: the contractor will be 
responsible for the exploration and production of the petro
leum. C.V.P. has the right to get up to 85 percent of any 
oil produced at cost. Marketing of the petroleum is a 
responsibility of the contractor, and C.V.P. can become a
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partner after any commercial petroleum is proved during 
the exploration phase.

Service Contracts Regulations to Secure an Operational 
and Financial Participation of the Government:

1) In mixed companies administrative, operational and 
technical positions will be occupied by personnel from C.V.P. 
and the contractor company, according to the basis of the 
contract.

2) In Direct Service Contracts, operational participa
tion will be secured through the creation of mixed committees 
at the different phases of operations.

3) Financial participation of the government will be 
implemented according to the following criteria:

a) Average profit from each barrel of petroleum 
sold.

b) Level of investment required to explore and 
produce the petroleum.

4) An initial bonus should be paid to the government 
by the contractor to acquire the rights to participate in 
the Service Contract.

Comparison Between the Concession System and Service 
Contracts :

1) In the Service Contracts the exploration period is 
three years, and subsequent exploitation should be accom
plished in twenty years after exploration is over.
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2) In the Service Contracts, contractors should complete 
the exploratory program under their own risk. C.V.P. could 
retain up to 80 percent of the total area under contract 
after any commercial petroleum is proved through exploration. 
Under the concession system the concessionaire can retain
50 percent of the area explored.

3) The contractor has the obligation to complete the 
minimum exploratory program established in the contract and 
to develop the area after any commercial petroleum is proved; 
otherwise the contract will expire automatically.

The contractor could terminate the exploration program 
any time it considers there is not any probability of finding 
any commercial petroleum accumulation. If that is the case, 
the contractor should pay to C.V.P. 50 percent of the invest
ment that will be required to complete the exploratory pro
gram and the contract will expire automatically.

If after the exploratory program is over and no commer
cial petroleum was found the contract expires. If after 
three years the minimum exploratory program has not been 
completed, the contractor should pay to C.V.P. the amount 
required to complete it. Under the old system of concessions 
no exploratory program is required, so that most of those 
areas under concessions are inactive or, in other words, un
productive to the nation.
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4) The contractor should keep all its fixed assets in 
good condition for reversion to C.V.P. at the termination 
of the contract. It is an extension of the concept of the 
Reversion Law which applies to areas under concession.

5) The areas under contract cannot be alienated by the 
contractor. The concession system allows corporations to 
transfer, sell, or rent areas under concession.

6 ) Economic advantages of the Service Contracts:
(a) The contractor could be required to sell 

to C.V.P. at least 10 percent of the petroleum pro
duced at cost.

(b) The contractor should pay to C.V.P. 6 per
cent of the royalty paid to the government.

(c) C.V.P. is able to participate in all petro
leum activities, either through joint ventures or by 
sharing capital investments with the contractor.
All these economic advantages are not stipulated in the 

Hydrocarbon Law of Venezuela for concessions.
Analysis of the Service Contracts Policy:
1) The Service Contract is a means to develop areas 

assigned to C.V.P. by the government.
2) The norms and basis of the contracts reflect the 

aims of the government in producing our petroleum resources
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efficiently and in obtaining maximum benefits from petroleum 
operations.

3) Means to assure an operational and financial parti
cipation of C.V.P. in all petroleum activities were imple
mented .

4) Service Contracts provide a good substitute for the 
old concession system. Petroleum companies operating in the 
country are allowed to submit to the Ministry of Mines and 
Hydrocarbons of Venezuela exploratory and development pro
grams for areas of interest to them. On the other hand, there 
exists the possibility of signing contracts with either new 
private companies or state companies willing to operate in 
Venezuela.

The norms and basis of Service Contracts are adaptable 
either to national or international necessities of petroleum 
activities.

5) Service Contracts policy really provide enough in
centives for contractors. Its norms and basis are quite 
flexible as to sustain incentives to encourage contractors 
to achieve high levels of productivity.

6 ) The Service Contracts formula allows both parties, 
C.V.P. and the contractor, to discuss and set the terms of 
the contract at their own convenience. Later, the final 
agreement should be approved by the Congress.
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CONCLUSIONS AND RECOMMENDATIONS

Conclusions
1) The Venezuelan government should direct its efforts 

in using petroleum earnings to move toward a more balanced 
economy and diminish the dependence of our economy on petro
leum operations.

2) Because of apparent low probability of the probable 
petroleum resources in the unexplored areas of Venezuela, the 
government should try to obtain maximum economic benefits 
from existing petroleum resources in the explored areas.

3) In view of the past record of developing the Vene
zuelan petroleum resources, large new reserves could be dis
covered through encouragement of exploratory activities.

4) From 1957 to 1960 there was a slowdovrn in exploratory 
activities, apparently because of the government's policy
of "no more concessions." Oilmen claimed that there was 
not enough area to explore; this study shows that only 22 

percent of the proved area is being exploited and that more 
than 7 0 percent of the total area under concession needs 
further appraisal.
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The industry's rate of return on an average investment 
ranged from 15.2-to-30.2 percent during the 11-year period 
of 1961-1971, despite all the tax burdens imposed by the 
government on petroleum companies' earnings. It can be 
concluded that the problem is not primarily the lack of areas 
to explore or develop, nor is it the Venezuelan petroleum 
policy, but that of the little time left until the partial 
expiration of leases in 1983.

5) Thé appreciated reserves discovered during the 12- 
year period of 1961-1972 were estimated at 2,062 million 
barrels of crude oil and 588,195 million equivalent bar
rels (or 3,303 billion cu ft) of natural gas. These esti
mates, converted into energy units (B.T.U.), total 16,308 
trillion B.T.U.

6 ) Total exploration costs during the period consid
ered were B® 929 million ($232 million). The average unit 
finding cost of petroleum for the 12-year period of 1961-1972 
was B® 0.35/million B.T.U, (8.14 U.S./million B.T.U.), and
it ranged from 1.04-to-18,24 U.S. per equivalent barrel of 
crude oil, energy basis. The highest finding cost of 19.2 4 
U.S. in 1972 is attributed to the higher costs of exploratory 
wells drilled in the areas under Service Contracts.

7) Reviewing the development of C.V.P.'s activities to 
the present, this author feels that the existence of the
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state-owned company is justified in order to acquire exper
ience and knowhow; yet, the present industry structure limits 
the expansion and intensification of C.V.P.'s activities.

8 ) The more obvious and advisable alternative for the 
Venezuelan government in handling the reversion process is
to undertake a series of programs such as personnel training, 
legislative measures, and technological research, which will 
enable the country to manage, its petroleum resources once 
concession partially expire in 1983.

9) Service Contracts formula offers some economic ad
vantages to the nation which are not included in the old con
cession system. Under this formula, a better evaluation and 
development of the nation's petroleum resources may be ex
pected in the future.

Recommendations
1) Special attention should be given to national con

sumption of petroleum in view of the accelerated increase 
rate in consumption between 1970 and 1972. The Venezuelan 
government should implement regulations aimed toward avoid
ing waste and misuse of petroleum resources.

2) The Venezuelan government should follow developments 
in the world energy crisis very carefully, considering that 
shortages of one energy resource may act as a stimulus t o '
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develop alternative energy sources. The Venezuelan economic 
growht will slow down if petroleum exports are artificially 
reduced, in expectation for higher prices in the future.
On the other hand, we will be wasting our petroleum resources 
if we produce more than'is desired and required to meet the 
nation's financial needs. The optimum rate of production 
would be one which, at the price level established, will pro
vide enough funds to accomplish the nation's economic growth.

3) As mentioned in the preceeding section, the main 
cause of the downtrend in exploratory effort of the privately 
owned petroleum companies is the little time left until con
cessions expire. It is suggested that some kind of incentive 
for the petroleum companies should be considered by the Vene
zuelan government to ensure their continuous investment in 
exploratory activities and a constant improvement of their 
installations and equipment until their concessions expire.

4) A record of the growth of new discoveries with time 
should be required by the M.M.H. from petroleum companies. 
Such a record will provide a better evaluation of the develop
ment of new fields and enable a more accurate estimate of
the final recoverable reserves discovered. New reserves 
data published by the M.M.H. of Venezuela should be improved. 
Revisions and extensions should be related to the year of 
discovery of these reserves.
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5) Most studies on finding costs in Venezuela do not 
consider appreciation of new reserves with time. In addi
tion, natural gas discoveries are not included in these 
studies. Thus, it is suggested to use approaches like those 
described in this study to estimate more reliable unit costs 
of finding petroleum in Venezuela.

6 ) New reserves data published by the M.M.H. of Vene
zuela should be improved. Revisions and extensions should 
be related to the year of discovery of these reserves.



APPENDIX A

Venezuelan Petroleum Resources Estimate and Exploratory
Data
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TABLE 14
Crude Oil - Cumulative Discoveries, 1944-1972

(billion barrels)

Year
Proved 

Reserves(a)
Cumulative 
Production(a)

Cumulative
Discoveries (t-t^) log

(Q^) (Op) > (0^)
1944 6.67 2.88 9.56 0 . 0 0 0 0 0 0
1945 7.04 3.20 10.24 0.434290
1946 7-21 3.59 10.80 0.868580
1947 7.30 4.02 11.32 1.302870
1948 7.64 4.51 12.15 1.737160
1949 8.23 4.99 13.22 2.171450
1950 8.72 5.54 14.26 2.605740
1951 9.06 6.16 15.22 3.040030
1952 9.22 6.82 16.04 3.474320
1953 10.14 7.47 17.61 3.908610
1954 10.94 8.16 19.10 4.342900
1955 12.40 8.95 21.35 4.777190
1956 13.97 9.85 23.82 5.211480
1957 15.57 10.86 26.43 5.645770
1958 16.76 11.81 28.57 6.080060
1959 16.98 12.82 29.80 6.514360
1960 17.38 13.87 31.25 6.948640
1961 16.86 14.93 31.70 7.382930
1962 16.78 16.10 32.88 7.817220
1963 16.98 17.28 34.26 8.251510
1964 17.17 18.53 35.70 8.685800
1965 17.23 19.80 37.03 9.120090
1966 16.85 21.02 37.87 9.5543 80
1967 15.94 22.31 38.25 9.988670
1968 15.66 23.64 39.30 10.422960
1969 14.90 24.95 39.85 10,857250
1970 14.03 26.30 40.33 11.291540
1971 13.73 27.60 41.33 11.725830
1972 13.87 28.78 42.65 12.160120

Source: (a) Petroleo y otros dates estadisticos, various
years, M.M.H.
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TABLE 15
Ultimate Recovery of Crude Oil Estimate: Results of

the Linear Regression Analysis
K Regression Coefficient

(billion of Coefficient of t-test on the a
barrels) The Constant Correlation coefficient

log m (a) (r)
59.6 0.751338 -0.057255 0.974017 22.347600
62.5 0.744045 -0.095184 0.989924 36.326934
63.6 0.750940 -0.093961 0.989534 35.633334
65.8 0.764677 -0.091748 0.988806 34.435333
69.2 0.794133 -0.089859 0.974780 32.304747
71.4 0.843958 -0.085343 0.735300 5.637450
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Map 1. Unexplored Areas of Venezuela

Caribbean Sea

- a) Venezuelas' Gulf
b) Paraguana-Goajira Plateau
c) Falcon Plateau
d) Cariaco Basin
e) Margarita-North of Paria Plateau
f) Paria Basin
g) Delta Amacuro Plateau
h) South of Maracaibo Lake Area
i) Petroliferous Belt of the Orinoco
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TABLE 17
Exploratory Wells and Total Wells, 1951-1972

Exploratory Exploratory Total
Percent 
of Explor-

Year (%)Dry Holes Oil Gas Dry Total Wells Toti
1951 64.1 34 3 66 103 1173 8.8
1952 54.6 42 7 59 108 1327 8.1
1953 57.4 54 4 78 136 951 14.3
1954 56.5 71 3 96 170 836 20.3
1955 55.6 70 6 95 171 1163 14.7
1956 53.6 61 3 74 138 1449 9.5
1957 47.8 68 3 65 136 1721 7.9
1958 48.8 83 3 82 168 1184 14.2
1959 58.3 41 2 60 103 692 14.9
1960 54.8 28 - 34 62 444 14.0
1961 70.1 23 - 54 77 477 16.1
1962 55.1 31 - 38 69 536 12.9
1963 77.8 12 - 42 54 498 10.8
1964 54.1 28 - 33 61 621 9.8
1965 56.3 28 - 36 64 694 9.2
1966 46.7 24 - 21 45 394 11.4
1967 53.3 14 - 16 30 318 9.4
1968 39.3 17 - 11 28 438 6.4
1969 55.9 15 - 19 34 489 7.0
1970 62.2 14 - 23 37 622 5.9
1971 31.8 30 - 14 44 601 7.3
1972 51.7 29 - 33 64 526 12.2

Source: Petroleo y otros datos estadisticos, M.M.H.,
various years
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APPRECIATION OF RESERVES ESTIMATES

Arrington (1960, p. 130-134) shows how a reserve record, 
maintained by year of discovery, can be used statistically 
to adjust current-reserves estimates for future revisions, 
referred to as "probable final reserves" discovered in a 
particular year. In the use of this method, reserves should 
be shown by year of discovery.

Arrington's method is outlined as follows: the original
estimates of discoveries are compared with the second year's 
estimates to determine the percentage increase that has been 
made one year after the fields were discovered. Similarly , 
the second year's estimate is compared with that of the third 
year. This procedure can be continued indefinitely for any 
number of years to determine the rate of growth for each year 
over the preceding year. Arrington has plotted these per
centages versus the number of years after discovery year. The 
"probable final factor", which is the cumulative of the per
centages of increase over the previous year, is then deter
mined from the graph. This factor is then multiplied by the

109
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initial estimate, and the "probable final reserve" estimate 
discovered in that particular year is determined.

Arps and others (1971, p. 671-675) used estimates of 
crude oil discovered annually to calculate growth ratios 
based on discoveries versus exploratory footage. The results 
of their work were expressed in a curve that shows the appre
ciation of reserves with time as shown in Fig. 11.

Hubbert (1967, p. 2149-2170) used the annual estimates 
of oil by new discoveries during the discovery year made by 
three different organizations. From these points an average 
growth curve was obtained which shows the increase of esti
mate of oil discovered during the year versus the number of 
years after discovery year. The ultimate recovery for oil 
was 5.8 times the original API estimate (Fig. 12) . Later, 
Hubbert constructed a curve for U.S. cumulative oil dis
coveries by year of field discovery versus cumulative ex
ploratory footage drilled (Fig. 13) . It was stated that 
this procedure could be used for natural gas and for natural 
gas liquids.

Marsh (1971, p. 100-104) revised Arrington's method 
discussed earlier, and used the ultimate reserve estimates 
of oil and gas for U.S. fields discovered in the 10-year 
period of 1960-1969.



T-1660 111

10
ultimate growth factor
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Incremental Exploratory Footage 
Since New Field Discovery (million ft.)

Fig. 11. Growth of New Field Reserves 
Discovered-Crude Oil U.S. 
Excluding Alaska (Arps and 
Mortada, 1971, p. 673)
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From these estimates Marsh obtained revision ratios 
for years after the discovery year. These were plotted and 
are shown as curves in Fig. 14. From these curves it was 
concluded that the ultimate recovery factor is 8.3 for oil 
and 5.0 for gas for fields younger than 28 years and 9.35 
for oil and 6.3 for gas for fields older than 28 years.

Marsh then divided these ultimate recovery factors by 
the revision ratios corresponding to years after discovery 
obtained from the curve and got "probable final reserves 
discovered."
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TABLE 19
Crude Oil Reserves : Cumulative Growth Ratios

Year
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972

Cumulative Annual
Discoveries(a) Growth 
(m m  bbl) Ratio
9.56

10.24 
10.80
11.32 
12.15
13.22 
14.26
15.22 
16.04 
17.61 
19.10 
21.35 
23.82 
26.43 
28.57 
29.80
31.25 
31.79 
32.88
34.26 
35.70 
37.03 
31.87 
38.25 
39.30 
39.85
40.33
41.33 
42.65

1.00
1.07 
1.06
1.05
1.07
1.09
1.08
1.07
1.05
1.10
1.08 
1.12 
1.12 
1.11 
1.08 
1.04
1.06 
1.02
1.03
1.04
1.04
1.04 
1.02 
1.01
1.03 
1.01 
1.01 
1.02
1.03

Cumulative 
Growth 
Ratio____
1.00
1.07
1.13
1.18
1.27

39
50 
61 
69 
85 
00 
04
51 
79 
01 
13 
29 
35 
45 
59

3.74
89
96
00
12
16
21
29
42

2015 62.5 6.54

Source: (a) Table 14 in this Appendix, pg« 103
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TABLE 20
Probable Final Growth Factors for Crude Oil

Ultimate Probable
Years Recovery Cumulative Final
Since Growth Growth Growth

Year 1944 Factor Ratio Factor
1961 17 6.54 3.35 1.95
1962 18 6.54 3.45 1.90
1963 19 6.54 3.59 1.82
1964 20 6.54 3.74 1.75
1965 21 6.54 3.89 1.68
1966 22 6.54 3.96 1.65
1967 23 6.54 4.00 1.64
1968 24 6.54 4.12 1.59
1969 25 6.54 4.16 1.57
1970 26 6.54 4.21 1.55
1971 27 6.54 4.29 1.52
1972 28 6.54 4.42 1.48

2015 71 6.54 6.54 1.00
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TABLE 21
Total "New Discoveries" of Crude Oil and 

Natural Gas in 
Venezuela, 1961-1972 

( m  bbl)

Year of 
Discovery

1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972

Crude Oil
(a)

106
147
70
74
77
60
38
38
37
53

449
99

Natural Gas 
(Associated and 
non-associated) 

(b)
23,077
42,305
19,71220,108
17,196
22,964
13,271
8,932

13,989
29,229
45,582
65,993

Source: a) Petroleo y otros dates estadisticos, 
1972, p. 57

b) Memorias, 1972, p. VIII-350.
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TABLE 22
Cumulative Discoveries of Natural Gas, 1956-1972 

(Associated and non-Associated)
(MM bbl)

Cumulative
Remaining
Proved Cumulative

Year Production (a) Reserves (b) Discoveries
1956 1,749 4,800 6,549
1957 1,951 5,169 7,120
1958 2,138 5,948 8,086
1959 2,349 5,950 8,299
1960 2,548 5,992 8,540
1961 2,756 5,784 8,540
1962 2,984 5,530 8,514
1963 3,220 5,403 8,623
1964 3,467 5,476 8,943
1965 3,724 5,347 9,071
1966 3,983 5,197 9,180
1967 4,271 4,957 9,228
1968 4,562 4,765 9,327
1969 4,860 5,855 10,715
1970 5,165 5,834 10,999
1971 5,464 6,845 12,309
1972 5,754 7,326 13,080

Source: (a) Memorias, 1972, M.M.H., p. VII-378
/(b) Memorias, 1972, M.M.H. p. VIII-350



T-1660 120

TABLE 23
Natural Gas Reserves Revision Ratios

Cumulative Annual Cumulât
Discoveries(a) Growth Growt'

Year (MM bbl) Ratio Ratio
1956 6,548 1.00 1.00
1957 7,120 1.09 1.09
1958 8,086 1.14 1.24
1959 8,299 1.03 1.28
1960 8,540 1.03 1.32
1961 8,540 1.00 1.32
1962 8,514 1.00 1.32
1963 8,623 1.01 1.33
1964 8,943 1.04 1.39
1965 9,070 1.01 1.40
1966 9,179 1.01 1.41
1967 9,228 1.01 1.42
1968 9,327 1.01 1.43
1969 10,714 1.15 1.64
1970 10,999 1.03 1.69
1971 12,309 1.12 1.90
1972 13,079 1.06 2.01

Ultimate 
Recovery 
Factor =

ultimate recovery 
of natural gas 
1956 cumulative 

discoveries
18,733 
6,548 = 2.86

Source: (a) Table 17, p. 107
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TABLE 24
Probable Final Growth Factors for Natural Gas

Years
Since

Discovery

Ultimate
Recovery
Growth
Factor

Cumulative
Growth
Ratio

Probable
Final
Growth
Factor

5 2.86 1.32 2.17
6 2.86 1.32 2.17
7 2.86 1.33 2.15
8 2.86 1.39 2.06
9 2.86 1.40 2.04

10 2.86 1.41 2.03
11 2.86 1.42 2.01

12 2.86 1.43 2.00

13 2.86 1.64 1.74
14 2.86 1.69 1.69
15 2.86 1.90 1.51
16 2.86 2.01 1.42
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Aggregate Discoveries - Howell and Merklein Methods
These authors used two methods to combine crude oil and 

gas discoveries; these methods are described below:
1) In the "value base" method, the authors multiplied 

the amount of crude oil and gas discovered in a particular 
year by the average price of crude oil and gas at that year. 
The result is the value of crude oil and gas discovered in 
that year. This value of crude oil and gas was added to 
give the total value of petroleum discovered. This total 
value of hydrocarbons discovered was then divided by the 
average price of crude oil for that year to give the equiva
lent barrels of crude oil found, value basis.

2) The "energy basis" method is obtained by converting 
crude oil and gas discoveries to equivalent values of energy 
(Btu). These two values of energy were added to determine 
the total amount of energy discovered from petroleum. This 
total amount of energy was then divided by the average value 
of energy per barrel of crude oil to get the equivalent bar
rels of crude oil, energy basis.
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TABLE 25
Cost Calculation of Exploratory Dry Holes

Year
Average 
Cost of Dry 
Holes (a)

(Bolivares)
Number 
of dry 

holes (b)

Total Cost 
of dry 
holes

1961 CD797,936
(2 )
54

(D + (2) 
43,088,544

1962 624,648 38 23,736,624
1963 719,587 42 30,222,654
1964 943,349 33 31,130,517
1965 657,685 36 23,676,660
1966 701,023 21 14,721,483
1967 907,381 16 14,518,096
1968 919,829 11 10,118,119
1969 705,468 19 13,403,892
1970 614,888 23 14,142,424
1971 677,070 14 9,478,980
1972 1,029,300 33 33,966,900

Source: (a) Department of Finance, M.M .H.
(b) Table 17, p. 107

123
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TABLE 26
Exploratory Costs, 1961-1972 

(MM BS)

General
Exploratory Dry 

Year Expenses (a) Holes (b)

Lease 
Acquisitions 
& Lease
Rentals (c) Total

1961 44 43 — 87
1962 25 24 - 49
1963 38 30 — 68

1964 42 31 73
1965 72 24 - 96
1966 32 15 - 47
1967 25 15 40
1968 29 10 . - 39
1969 36 13 49
1970 33 14 - 47
1971 30 9 93 132
1972 168 34 - 202

Source : a) Department of Finance, M.M.H.
These data include:
- Direct expenses, geological and geophysical 

expenses, scouting expense, and producing 
wells.

-Depreciation of capitalized investment 
-Minor taxes
-Direct, general and administrative overhead

b) Table 17 , p. 107
c) Memorias, 1972, M.M.H.
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TABLE 27
Economic Price Deflators for Private Domestic Non- 

Residential Investment in the USA

Year
Deflator
1958=100

1961 103.4
1962 104.1
1963 104.5
1964 105.7
1965 107.5
1966 110.2

1967 113.8
1968 117.5
1969 123.0
1970 130.0
1971 137.2
1972 142.9

Source: Council of Economic Advisors, Economic Report
of the President, 1973, p. 196.
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TABLE 28 
Current (1972) Cost Factors

1972
Year Cost Factor
1961 72.40
1962 72.85
1963 73.00
1964 74.00
1965 75.00
1966 77.00
1967 79.00
1968 82.00
1969 86.00
1970 91.00
1971 96.00
1972 100.00



APPENDIX B 
Operational and Financial Data of the 

Petroleum Industry of Venezuela
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TABLE 29
Venezuelan Petroleum Industry - Operational 

Data, 1961-1972
(MM Bbl)

Exports
Year

Petroleum
Production

Processed
Petroleum Petroleum

Refined
Products

Natii
Consi

1961 1,066 339 744 265 46
1962 1,168 374 810 291 55
1963 1,186 380 818 304 57
1964 1,242 400 860 315 61
1965 1,268 429 851 336 64
1966 1,230 428 826 335 66

1967 1,293 426 887 340 67
1968 1,319 434 898 344 71
1969 1,312 422 904 341 70
1970 1,353 472 889 378 73
1971 1,295 455 845 353 77
1972 1,178 412 780 341 83

Source: Petroleo y otros datos estadisticos, 1972,
M.M.H., p. 21.
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TABLE 31
Venezuela; Average Prices of Petroleum 

Exports
(U.S. $/Barrel)

Reference
Price Realized Price

Year Crude Oil
Crude 
Oil & 
Products

Crude
Oil Products

1961 2.72 2.13 2.10 2 .21

1962 2.71 2.08 2.06 2.13
1963 2.70 2.04 2.02 2.08
1964 2.73 1.96 1.95 1.97
1965 2.63 1.89 1.89 1.90
1966 2.67 1.87 1.86 1.89
1967 2.67 1.85 1.84 1.90
1968 2.62 1.87 1.83 1.95
1969 2.69 1.81 1.79 1.84
1970 2.76 1.85 1.78 2.01

1971 2.84 2.35 2.25 2.55
1972 3.04 2.52 2.43 2.70

Source : Petroleo y 
M.M.Ho, p.

otros datos 
169

estadisticos, 1972,
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TABLE 32
Operating Costs, Net Income and Taxes as a Percentage 

of Gross Operating Revenues

Year
Operating

Costs Net Income Taxes
1961 40.6 20.4 39.0
1962 36.5 22.0 41.5
1963 35.9 21.8 42.3
1964 30.8 23.0 46.2
1965 28.9 24.6 46.5
1966 30.0 24.0 46.0
1967 28.0 22.9 49.1
1968 26.8 23.9 49.3
1969 28.8 20.8 50.4
1970 30.5 15.3 54.2
1971 28.8 16.4 54.8
1972 29.2 9.3 61.5

Source : Calculated from Table 8 on p. 51.
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TABLE 33
Investment in Fixed Assets of the 

Petroleum Industry

Year

Average Net 
Fixed In
vestment 
(MM B^ )

New 
Investment 
(MM BS)

Net 
Income 
(MM B®)

Rate of 
Return

(1 ) (2 ) (3) (3)/(l)
1957 8,013 1,822 -
1958 9,327 1,788 - -
1959 10,013 1,262 - -

1960 10,074 730 - -

1961 9,519 516 1,447 15.2
1962 8,965 474 1,694 18.9
1963 8,375 511 1,679 20.0

1964 7,932 753 2,457 31.0
1965 7,665 825 2,638 34.4
1966 7,298 638 2,504 34.3
1967 6,810 647 2,514 36.9
1968 6,714 r,182 2,653 39.5
1969 7,107 1,574 2,264 31.9
1970 7,411 1,294 1,739 23.5
1971 7,447 1,287 2,247 30.2
1972 7,384 1,000 1,266 17.1

Source: Petroleo y otros datos estadisticos, various
years, M.M.H.
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TABLE 35 
Net Working Capital, 1968-1972 

(MM B^)

Year
Current 
Assets(a) 
(1 )

Current 
Liabilities(a) 

(2 )
Net Working 

Capital
Current
Ratio
(l)/(2 )

1968 2,680 1,747 933 1.53
1969 3,176 2,718 458 1.17
1970 3,118 3,245 -128 0.46
1971 3,763 3,263 500 1.15
1972 3,909 3,653 256 1.07

a) From Table 37 in this Appendix, p. 136.
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TABLE ‘ 36
Statement of Cash Receipts and 

Disbursements,
1968-1972
(MM B^)

1968 1969 1970 1971 1972
Source of Funds
Net income 2,653 2,264 1,739 2,247 1 ,266
Capital recovery 938 1,009 1,070 1,211 1 ,140
Long-term debt’increase - 28 28 195 268
Capital stock emission 
Net working capital

255
decrease - 459 486 - 346

Other 184 109 193 108 28
Total 3,775 3,869 3,516 4,016 3 ,048
Use of Funds
Investment - 27 16 27 23
Fixed assets 1,182 1,574 1,294 1,287 1 ,000
Long-term debt reduction 32 - - - —
Dividends
Prepaid expenses and

1,913 1,787 1,523 1,386 1 ,061
deferred payments 89 57 69 38 58

Loans payments 340 402 581 670 656
Capital stock redemptions 
Net working capital

22 33 250
increase 219 - - 608 -

Total 3,775 3,869 3,516 4,016 ‘ 3 ,048
Source: Petroleo y otros dates estadisticos, 197 2, M.M.H.,

p. 164.
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TABLE 37
Balance Sheets as of December 31, :1968-1972 (MM B^)

1968 1969 1970 1971 1972
Assets
Current Assets 2,680 3,176 3,118 3,763 3,909
Investment 323 301 273 265 197
Fixed assets net of
depreciation 6,853 7,361 7,461 7,434 7,334

Prepaid expenses 315 390 457 468 522
Other assets 37 42 43 40 199

Total Assets 10,208 11,270 11,352 11,970 12,161
Equities
Current liabilities 1,747 2,718 3,245 3,263 3,653
Deferred payments 12 9 9 15 13
Other liabilities 834 888 827 1,029 1,461
Loans 581 391 237 184 (146)
Retained earnings 3,944 4,252 4,179 4,762 4,900
Capital reserves 92 32 10 19 24

Owner's Equity
Preferred stocks 142 126 93 160 150
Common stocks 2,868 2,863 2,761 2,553 2,119

Total equities 10,208 11,270 11,352 11,970 12,161
Dividends 1,910 1,787 1,523 1,386 666

Source: Petroleo y otros datos estadisticos, 1972, M.M.H.,
p. 157.



APPENDIX C ,
Measurement of the Incidence of the Petroleum 
Industry on the Nation's Economic Development
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TABLE 38
Recurring Taxes Paid by the Petroleum Industry ,

1950-1971
(MM B®)

Super-
Year Royalty ficial Income Customs Other Total
1950 519 33 273 26 26 900
1951 727 32 394 72 92 1,317
1952 751 31 525 70 98 1,476
1953 786 31 594 66 112 1,589
1954 873 31 507 61 26 1,498
1955 1,003 31 585 65 30 1,714
1956 1,189 31 712 72 33 2,037
1957 1,507 32 931 101 47 2,618
1958 1,327 32 1,198 76 47 2,680
1959 1,603 32 1,465 49 7 3,156
1960 1,603 28 1,260 32 7 2,930
1961 1,551 23 1,555 24 7 3,160
1962 1,581 20 1,501 27 13 3,142
1963 1,697 19 1,758 27 10 3,511
1964 2,483 18 2,156 25 11 4,693
1965 2,515 16 2,188 23 10 4,752
1966 2,542 15 2,355 19 10 4,941
1967 2,726 14 2,929 16 14 5,699
1968 2,734 13 3,046 16 15 5,824
1969 2,735 13 2,694 26 15 5,483
1970 2,850 14 2,844 25 18 5,751
1971 2,857 12 4,770 26 19 7,684

Source; Petroleo y otros datos estadisticos, various years 
M.M.H.
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TABLE 39
Exchange Profits Derived from the Petroleum 
Industry, 1950-1971 (MM BS)

Petroleum 
ofCentral Commercial Total Pe as a %

Year Bank Banks troleum General Gener
1950 183 203 90.0 a)
1951 100 111 90.0 a)
1952 103 114 90.0 a)
1953 113 126 90.0 a)
1954 123 137 90.0 a)
1955 141 156 90.0 a)
1956 161 179 90.0 a)
1957 203 225 90.0 a)
1958 333 370 90.0 a)
1959 368 404 90.0 a)
1960 321 356 90.0 a)
1961 401 7.0 408 520 78.5 b)
1962 374 5.0 379 479 79.1 b)
1963 298 3.0 301 368 81.8 b)
1964 311 0.2 311 411 75.7 b)
1965 305 305 422 72.3 b)
1966 304 304 456 66.7 b)
1967 341 341 502 67.9 b)
1968 353 353 512 68.9 b)
1969 354 354 529 66.9 b)
1970 375 375 587 63.9 b)
1971 492 492 778 62.3 b)
(a) From Harris, 1971
(b) The original data were given in U.S. dollars. To

convert them to B® v/e used the following exchange 
rate per U.S. dollar.

1961-1962 BS 3.35 
1963 4.54
1964-1970 4.50
1971 4.40

Source: Ministry of Finance of Venezuela
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TABLE 4 0
Petroleum Employment, Total Employee Remunerations, and Repatriated

Year
Number of 
Employees 
(1)

Man-Hours 
of Work 
(million) 
(2)

Wages; 1950-
Basic Wages 
and Remuner
ations 
(I4M RS)

(3)

1971

Repatriated 
Wages 
(MM BS)
(4)

Annual 
Domestic 
Wages 
(MM BS) 

(3)/(4)

Wages 
Man Hi 
Work* 
(3)/(

1950 44,335 110 563 85 478 5.10
1951 43,592 108 623 98 525 5.80
1952 45,109 102 686 105 581 6.70
1953 44,784 102 709 112 597 7.00
1954 43,327 98 780 120 660 8.00
1955 42,851 101 787 125 661 8.00
1956 44,103 99 872 134 702 8.80
1957 45,652 108 990 158 865 9.20
1958 44,720 105 998 173 867 9.50
1959 43,331 98 999 166 881 10.20
1960 40,690 85 1,052 99 1,084 12.30
1961 37,324 77 1,040 81 989 13.50
1962 34,818 74 954 65 912 12.90
1963 33,742 69 985 61 953 14.20
1964 33,262 64 1,078 ' 52 (a) 1,056 16.80
1965 31,838 64 1,106 52 (a) 1,054 17.30
1966 29,448 59 1,199 56 (a) 1,143 19.10
1967 27,072 53 1,137 53 (a) 1,084 21.70
1968 25,419 49 1,065 50 (a) 1,015 21.60
1969 24,521 47 1,032 49 (a) 983 21.90
1970 23,993 47 1,147 59(a) 1,093 24.30
1971 23,714 47 1,156 54 (a) 1,102 24.40
(a) Assuming 4.7 percent of total wages and renumerations repatriated.
Source; Anuario Estadistico, 1971, Ministerio de Fqmento of 

Venezuela, p. 500-501.
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TABLE 41
Estimates of Petroleum Industry Domestic Payments 

For Goods and Non-Wages Services,1950-1971
(MM B^)

Payments for
Costs and Goods and Non'

Year Expenses Wage Services
1950 736 265
1951 850 306
1952 895 322
1953 1,024 369
1954 1,040 374
1955 967 348
1956 1,078 388
1957 1,221 440
1958 1,371 494
1959 1,352 487
1960 1,426 513
1961 1,256 452
1962 1,236 446
1963 1,232 444
1964 1,587 571
1965 1,140 407
1966 1,015 366
1967 1,926 333
1968 1 , 001 360
1969 1,148 413
1970 1,313 473
1971 1,616 582
Source: Ministry of Mines and Hydrocarbons of

Venezuela
(a) These values are 36% of costs and expenses. This 
percentage is based on Ministerio de Minas e Hidrocarburos, 
Àlgunos Aspectos de Las Actividades Petroleras Vene- 
zolanas y Mundiales, 1964 (Caracas, Marzo, 1965)^p.53.
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TABLE 42
Retained Value and Gross National Product Deflators

Base Year = 1957 
Retained

Year Value G.N.P.
1950 92.9
1951 91.5
1952 91.7
1953 91.5
1954 92.3
1955 92.6
1956 95.5
1957 100.0 100.0
1958 101.8 101.7
1959 98.1 98.1
1960 99.6 97.1
1961 99.1 100.4
1962 99.8 100.4
1963 103.0 108.1
1964 111.3 110.9
1965 106.4 112.6
1966 107.5 114.6
1967 108.5 116.6
1968 109.6 116.1
1969 110.7 117.9
1970 111.7 122.4
1971 112.8 124.0

Source: Banco Interamericano de Desa Desarrollo,
Datos basicos y parametros socio-economicos 
de Venezuela, Washington, D,C., written 
communication.
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Relationship Between Retained Value and G.N.P.
1) Retained value (R) versus time (t)

It was found that retained value growth for the period 
1958-1971 is approximated by an exponential curve with an 
annual growth rate of 4.4 percent.

The straight line equation is: 
log R = log a + log b (t) 
log R = 3.628325 + 0.018711 (t)
In real values the equation is :

R = ab^
R = (4249.3744) (1. 0440)^

2) G.N.P. versus time (t)

It was found that G.N.P. growth for the period 1958- 
1971 is approximated by an exponential curve with an annual 
growth rate of 4.0 percent.

The straight line equation is : 
log G.N.P. = log a + log b (t) 
log G.N.P. = 4.373848 + 0.017037 (t)
In real values this equation can be written as:
G.N.P. — ab^
G.N.P. = (23650.91778) (1.04)
3) G.N.P. versus retained value (R)
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It was found that the relationship between G.N.P. and
R is approximated by the logarithmic equation

log G.N.P. = log a + b log R
log G.N.P. = 1.331519 + 0.841168 log R
In real values this equation can be written as :

.bG.N.P. — aR
G.N.P. = (21.45453)(R) 0.841168

The above example reveals that for a 5 percent increase 
in retained value, a 4.19 percent increase in G.N.P. is 
achieved.

The detailed results of the regression analysis of 
retained value versus time for the period 1958-1971 are

log R Straight line 
fit fit

Standard error of the 
estimate (s)

2Variance (s )
Coefficient of deter
mination (r2 )

Coefficient of corre
lation (r)

t-test on the b 
coefficient

1.068846 667.823685
1.001927 218,859.000000

0.888090

0.942385

9.758532

0.854465

0.926373

8.393716

Significance Test for the b Coefficient
Reject the null hypothesis that b=0 at the significance 

level a =5 percent if jt} = 20.927838 exceeds the critical 
value tâ 2' -2 = 2.179 (for p(t) = 0.025 and f = 12 degrees
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of freedom ) . Hence b is significantly different from zero 
at the 5 percent level of significance.

Results of the Regression Analysis of Gross National Product 
Versus Time

log G.N.P. Straight line
fit fit

Standard error of the esti
mate (s) 1.028696

Variance (s^) 1.000348
Coefficient of determina
tion (r^) 0.973332

Coefficient of correla
tion (r) 0.986576

t-Test on the b coeffi
cient 20.927838

971.618576
944,042.656000

0.969050

0.984403

19.383591

Significance Test for the Coefficient b
Reject the null hypothesis that b=0 at the significance 

level a = 5 percent if It) = 20.927838 exceeds the critical 
value ta^2 / ^“"2 — 2.179(tor P(t) = 0.025 and f=12 degrees of 
freedom). Hence b is significantly different from zero at 
the 5 percent level of significance.

The results of the regression analysis of Gross National 
Produce versus Retained Value are
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Straight 
line fit

log G.N.P.- 
log R fit

Standard error of
the estimate(s) 1,462.996890 1.0^1761
Variance(s^)
Coefficient of 
determination (r^)
Coefficient of 
correlation (r)
t-Test on the b 
coefficient

208,226.020000 1.001567

0.931743 0.935530

0.965268 0.967228

12.798660 13.195935

log G.N.P
fig

1.000134
1.001279

0.902505

0.950003

10.539605

Significance Test for the Coefficient b
Reject the null hypothesis that b=0 at the significance 

level a = 5  percent if 1 1 % = 13.195935 exceeds the criti
cal value toyg, n-2 = 2.179 (for p(t) = 0.025 and f = 12 degrees 
of freedom) . Hence b is significantly different from zero at 
the 5 percent level of significance.

Price Indexes:
The formula used to construct the indexes was the Laspeyres 

formula. The base year selected was 1971.
The Laspeyres formula is :

P = L for y = 1952 to 1972E Po Qo

where Qo = is the petroleum export quantity in the 
weight-base year (1971);

Po

L
P

is the petroleum export price in the weight- 
base year (1971);
is the petroleum export price in any given 
year, and
is the petroleum export index for any given 
year.
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TABLE 43
Petroleum Export Price Indexes for Venezuela

Average
Realized
Petroleum
Export

Year

Price
(U.S.$Per
Barrel)

(a)

Exchange
Rate

(b s /u .s .$)
(b)

Average
Price

(BS/bbl)

Export 
Volume 
(M bbl) 
(c)

Petrol<
Exporl
Price
Index

1952 2.14 3 .09 6.61 625,782 63.9
1953 2.30 3.09 7.11 606,480 68.8
1954 2.31 3.09 7.14 654,884 69.1
1955 2.34 3.09 7.23 738,628 69.9
1956 2.36 3.09 7.29 846,221 70.5
1957 2.65 3.09 8.19 940,311 79.2
1958 2.50 3.09 7.73 889,580 74.8
1959 2.23 3.09 6.89 940,865 66.6
1960 2.12 3.09 6.55 982,709 63.4
1961 2.12 3.09 6.55 1,009,011 63.6
1962 2.08 3.09 6.43 1,101,759 62.2
1963 2.04 3.09 6.30 1,121,862 60.9
1964 1.96 4.40 8.62 1,175,782 83.4
1965 1.89 4.40 8.32 1,187,187 80.5
1966 1.87 4.40 8.23 1,161,315 79.6
1967 1.85 4.40 8,14 1,226,894 78.7
1968 1.87 4.40 8.23 1,232,859 79.6
1969 1.81 4.40 7.96 1,244,937 77.0
1970 1.85 4.40 8.14 1,266,406 78.7
1971 2.35 4.40 10.34 1,198,037 100.0
1972 2.52 4.30 10.84 1,121,755 104.8

Source :: Petroleo y otros datos estadisticos, 1972,, M.M.H,
a) p. 169
b) p. 173
c) p. 168

ARTHUR LAKES UBRAhi 
##LORAEX) SCHOOL OF MWEK 

G O m m  COLORADO
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This method is the so-called weighted arithmetic average 
of price relatives (Mason, 1970, p. 412) .

Results of the calculation of the petroleum export price 
indexes are shown in Table 43.

Results of the Regression Analysis of National Consumption
of Refined Products on Time

1963-1972 Period 1970-1972 Period
Straight line log C Straight line log C
 fit-----------  fit_  fit________ fit

Standard 
error of 
the esti
mate (s) 1,685.794770 1.022520 904.283162 1.009158
Variance
(sr) 2,841,904.000000 1.000207 817,728,000000 1.000037
Coeffi
cient of 
determin
ation (r2 )
Coeffi
cient of 
correla
tion (r)

0.957181 0.965227 0.983453 0.987566

0.978356 0.98.2460 0.991692 0.993763
t-Test on 
the b coeffi
cient 13.372807 14.901782 7.709383 8.911978

Significance test of the Coefficient b 
1963-1972 Period

Reject the null hypothesis that b=0 at the significance 
level a = 5 percent if iti = 14.901782 exceeds the criti
cal value ta/2 n - 2 = 2.306 (for P(t) = 0.025 and f=8 degrees
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of freedom. Hence b is significantly different from zero 
at the 5 percent level of significance.
1970-1972 Period

Reject the null hypothesis that b=o at the significance 
level 06=5 percent) if iti = 8.91197 8 exceeds the critical 
value tOygf n-2 = 12.706 (for p(t) = 0.025 and f=l degrees 
of freedom). Hence b could be zero and the null hypothesis 
cannot be rejected.



•APPENDIX D 
Inventory of the Areas Under Concession
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TABLE 44
Ratio of Venezuela's Petroleum Export Earnings to 
Recorded Petroleum Export Values in 1971 Prices

Year
Retained 
Value 
(MM BS)

(1)

Recorded 
Export Value 

(MM BS)
(2)

Ratio
[(l)/(2 )

(%)
X  100]

1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971

5,780
4,516
5,279
5,207
5,234
5,085
5,376
6,403
6,589
6,768
7,397
7,406
7,012
7,391
9.953

9,931
9,491
9,991

10,475
10,704
11,609
11,821
12,156
12,601
12,244
13,058
13,020
13,170
13,404
12,814

58.2
47.6
52.8
49.7
48.9
43.8 
45.5 
52.7
52.3
55
56 
56 
53 
55 
77
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Summary of the Most Important Items of the Law Concerning 
Property Subjected to Reversion

Item (1) - Property acquired for exploration, produc
tion, refining, or transportation within the concession is 
a matter of public utility, and will be affected by the Re
version Law,

Item (2) - Property mentioned in Item (1) will revert 
to the nation, at the time the concession expires without 
any condensation.

Item (4) - Property mentioned in Item (1) should be 
preserved in good condition so that the nation could con
tinue using it after the concession expires.

Item (6 ) - This item requires the maintenance of a 
guaranty fund to which concessionaires are to have contri
butions consisting of up to 10 percent of the cost accepted 
by the Intome Tax Administration for the depreciation of 
the assets subject to reversion. These contributions are 
to be made over a 8-to-lO year period.

Item (7) - The concessionaires should notify the Minis
try of Mines and Hydrocarbons about the purchase of any 
property to explore or develop the concession.

Item (10) - Once a concession expires the concession
naire could use all facilities within that concession to 
develop another concession it holds.
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Item (12) - Petroleum companies must maintain a level 
of exploration considered by the Ministry of Mines and Hy
drocarbons to be sufficient in relation to the level of pro
duction and reserves.

Item (13) - Those concessionaires who do not fulfill the 
requirement in Item (12) should revert their concessions to 
the nation.

Item (15) - The government could retain those areas 
whenever their exploitation is non-profitable for the con
cessionaire .

Item (22) - In order to fulfill the requirements in 
Item (12) and Item (13), the concessionaires should explore 
their areas during the three years following the date this 
law is passed by the Congress.
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