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INTRODUCTION.

Because of current energy problems there is an increased
interest among economists in the development, organization, and
petformance of the petroleum industries of various countries. The
oil industry of Tsarist and Soviet Russia should be of great interest
because of its long history and the variety of forms of organization
which have prevailed in that industry.

There is a rapidly growing literature on the Soviet oil industry,’
but writings on the Tsarist oil industry have fallen to a trickle since

* The authors wish to thank the staffs of the Saltykov-Schchedrin Public Library
in Leningrad, the Library of Congress, and the Intetlibrary Loan Office of the University
of Georgia for their assistance in the collection of data. Ira Glazier, Ethel Jones,
Beverly Kelly, Edward Meeker, Albert Niemi, Stanislaw Wasowski, and an anonymous
referee have made helpful comments, but are relieved of responsibility for remaining
Eerrofrs.

1 Useful historical information on the development of the oil industry during the
Soviet period can be found in: RoBerT W. CamesiLL, The Ecomomics of Soviet Qil and
Guas (Baltimore, 1568); Roeert E. Ever, The Petroleum Industry of the Soviet Union
{Washington, D.C., 1961) and Communist Trade in Oil and Gas {New York, 1970);
HemvricH HassMANN, Oil in the Soviet Union, trans. A. M. Leeston (Princeton, 1953);
Eveentr D. Sarronov, Stancvlenie Sovetskoi neftianoi promyshlennosti (Moscow, 1970);
and VaLENTIN D. SHasHIN (ed.), Nefredobyvaiuschchaia promyshlennost’ SSSR: 1917
1967 (Moscow, 1968). Hassmann, which stood for a number of years as the major
source on the subject in the English language, provides an historical picture of the
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the 1917 revolution” This neglected period of petroleum history
will undoubtedly be reexamined now as the West searches for
answers to contemporary energy problems, But before serious
historical efforts can be pursued, there is a need for reliable long-run
series on basic. measures such as crude oil production and for a
look at some of the issues which might be addressed in such
historical studies.

The purposes of this article are: 1) to present a better and more
complete series on crude oil production in the Russian Empire from
1818 to 1919,® 2} to present improved measures of the rate of
growth and the variability of growth of the industry during
different time periods and under different forms of industrial ot-
ganization, and 3) to offer a number of suggestions for future
research.

The discussion is organized as follows, Part I provides a
brief history of the industry. Part II presents the new series

industry through World War II. Ebel {1961) carries the picture forward to 1960,
while Ebel {1570) provides additional historical information, plus a major analysis of
Soviet export capabilities. Campbell, which is the most technically sophisticated of the
sources cited above, provides a thorough economic analysis of groweh during the 1950%
and early 1960’s, with special emphasis on Soviet decision making, In Russian, Shashin
provides one of the best historical overviews of the Soviet period (including large
amounts of regional daral, while Safronov presents a view of political agitation in Baku
and the process of nationalization of the industry during the years 1917 1o 1924,
Finally, the reader interested in developments in the past fow years will want 1o
consult CHristopHER E. Stowerr, O# and Gas Development in the USSR, (Tulss,
Oklahoma, 1974).

2 The few pieces published since 1920 which provide historical treatments of the
Tsarist il industry include: Paur Arostor and Avexaxorn MIcHeLsoN, Lz futte pouwr
le pétrole et la Russie (Paris, 1922); Hassyann, WeErNER vox KNoRRE, « Die russische
Erdolwirtschaft », Pesrofenm (Vienna) XXIII, No, 18 {1927), pp. 719750; and K. A.
Przriitvov, Ocherki po istorii Bakinskoi neftedobyvainshcher promysblennossi (Moscow
and Leningrad, 1240). The best of these is Parhitnov.

While the materials cited above provide interesting information on the development
of the Tsarist oil industry, all of them lack a complete series on crude oil production
in Tsarist Russia, plus the thorough documentation and criticism of the data which is
attempted here.  Likewise, none of them provides the sort of statistical measurernent
of growth which is undertaken here. These contributions, plus the gquestions raised
here, should encourape and facilitate furiher exploration of the rich store of historical
information on the Tsarist and Soviet oil industries.

3 The vear 1818 was chosen because it was the first year for which we were able
to find information on output, and 1919 because it will allow researchers o more easily
splice Soviet series to our series. We have not gone beyvond 1919 because the predominant
unit of measure changes soon after that date (from poods to merric tons) and because
we do not have any new insights into Soviet series on crude oil production.
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together with commentary on the reliability of the figures. In
Part I1I we use the new series in examining the rate of growth and
the variability of growth of crude oil production. Part IV contains
~ a discussion of the results presented in Part IIT plus suggestions
for future research. Additional data plus details on the derivation
of the output series are presented in two appendixes.

I
History oF THE Russian OrL INDUSTRY *

The historical centre of the Russian oil industry — Baku —
was occupied by the Russians in 1806 and finally ceded to Russia
by Persia through the Treaty of Gulistan (1813). Since all but
two of the naphtha pits thus acquired had been the property of
the last ruler of Baku — Hussin — the Tsarist government took
possession of them. The government showed little interest in these
oil sources until 1820 when it asserted its ownership prerogatives
and began to farm out the rights to extraction and trade in oil to
the highest bidder in return for an annual payment. This monopoly
contract system, which called for a rebidding every four years,
prevailed from 1821 to 1834, with the exception of a single
year (1825) when the government operated the monopoly itself.

In 1834 the authorities abandoned this contract system in favour
of direct government operation and from 1835 through 1849 the
industry was operated as a state monopoly. From 1850 through
1872 the monopoly was again farmed out to a private bidder’

4 This section is based on Srxeer L. Persnke and Liupvic L. PErRSHKE, Russkaia
neftianaia  promyshlennost’, eia rawvitie | sovremennoe polorhenic o statisticheskikb
dannykd {Tiflis, 1913}, pp. 3-6; Vikentu Stmonovics, Neft' i neftianaia promysblennost’
v Rossii: Istoriko - statisticheskii ocherk (St. Petersburg, 1909), pp.. 25-28; Pashitnov,
pp. 62-89; James I3 HEenky, Baku: Au Eventjul History {London, 1906); and Hans
Horer, Das Erdol und seine Verwandfen (2nd ed.; Braunschweig, Germany, 1906},
pp. 15-18.

3 There is great confusion about the history of the industry before 1872, particularly
in the English language literature. This stems largely from oversimplifications and
inaccuracies in the widely-quated books of CHaRLES MarviN, Bakw, The Perrolia of
Europe (London, 1884} and The Regiow of the Etcrnal Fire (London, 1884). One of
the worst of these is his statement in the first book {p. 20) that, « From 1813 o 1872
the extraction of petroleum was checked by its being rendered a state monopoly
farmed out to a merchant named Meerzoeff ». As noted above, this period in fact
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In 1872 the Tsarist government again abandoned this system and
began to auction off oil-bearing government lands on a long-term
basis in return for a lump sum payment and a low yearly rental
charge. This system, modified by various excise taxes, prevailed
until 1918, In the 1870’s the industry was highly competitive, but
as the years passed it gradually evolved into an oligopoly.® The
Council of People’s Commissars nationalized the industry on June 1,
1918 and, with the exception of a brief period of foreign occupation
between 1918 and 1920, the industry has remained under state
control since.”

11
CONSTRUCTION OF A NEw OUTPUT SERIES

Deficiencies of the Available Data

Information on Russian crude oil production is available in
many places, but these data are often of poer quality.® Specific
problems include a wide variety of measures employed, vague and
incomplete coverage of series, and the failure of writers to discuss
the sources or reliability of their statistics.

The Russians have generally measured crude oil in units of
weight’ During the Tsarist period it was typically measured in

saw an alternation between the farming out system and direct state operation. Simonc-
vich indicates that Meerzoeff did not become the contractor until after 186Z. Simonovich,
p. 26. Unfortunately, Marvin's version has reappeared in other sources including
Boverron REowooo, Petroleunt (2 vols.; 2nd ed. rev.; London, 1906), p. 5 and A. BEEBY
Tromeson, The Qi Fields of Russia (2nd ed. rev.; London, 1908), p. 3.

6 Rocer Portav, The Industrialization of Russia, in Vol. VI of « The Cambridge
Economic History of Furope », ed. H.J. Habakkuk and M. Postan (Cambridge, Eng.,
1965), p. 849,

7 HassMann, pp. 32-33.

8 See, for example, the remarks in James C. CHAMBERS, Russian Petroleum Trade,
« Repotts from the Consuls of the United States », No. 74 {Washington, D.C., 1887),
pp. 400. (Cited hereafter as « Chambers {1887)»).

% The exceptions we have found are in: Russia, Ministerstvo Finansov, Ezhegodnik
Ministerstva Finansov (3t. Petersburg, 1869}, p. 36. (This series will be cited hereafter
as « Russia, EMF » followed by the year of publication). This source shows part of
the production for 1864, 1865, and 1866 in terms of the “vedro”, a unit of volume
which is equivalent to 12,299 litres according to Henry, p. 255
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“poods” {one pood equalled 36,112 English pounds)™ while in
the Soviet period it has almost always been measured in metric
tons. However, Western writers have frequently translated native
seties into long tons, or into volume measures such as gallons or
barrels. Translation between measures of weight poses only minor
problems,” but translation of weight measures into volume mea-
sures is more difficult.”

The problem of vague geographical coverage involved Galicia,
an oil-producing region of interwar Poland which became part of
the Soviet Union in 19392 The 1964 edition of Promyshlennost’
SS5R (unlike the 1957 edition) apparently added output from
Galicia to that of Russia for the years 1874 to 1916."* Since we
are interested in Tsarist Russia as it actually existed rather than
as it would have existed had it included this area, we have not
included this extra output.

In constructing the new series we have chosen among competing
series using the following criteria. First, we have sought to inform
the reader of competing figures, even if they were not used.
Second, we have expressed our series in poods, because this was
the original measure employed in the industry. We have rejected

10 Sources disagree on the conversion rate between English pounds and Russian
poods. We chose the rate commonly employed in Mineral Resources of the United
States.

11 Hf writers specify what type of ton (short, long, or metric) or pound (English
or Russian) they are using.

12 Marvin, for example, uses barrels of 40 imperial gallons, MarvIN, Baky, p. 37.
American sources commonly present valume series in barrels of 42 U.S. gallons. More
difficult is the fact that there is no simple conversion between units of weight and
volume since the specific gravity of petroleum products varies between countries, within
countties, and over time.

13 Galicia was under the control of Poland for about 400 years until it fell 1o
Austria late in the XVIITth century. In 1918 Galicia and its oil fields became part of
Poland, following the partial dismemberment of Tsarist Russia. In 1939, most of
Galicia became part of the Ukrainian 55R, THEoborE StaBap, Galicia, « Encyclopedia
Americana », XII (New Yotk, 1973), p. 238.

14 USSR, Tsentral’'noe Statisticheskoe Uravlenie, Promyshlennost’ SSSR:  Stati-
sticheskii sbornik (Moscow, 1964} (Cited hereafter as « USSR, Promysblennost' »,
followed by the years of publication}. No adjustment was made for the years before
1874 since little oil was produced in Galicia before then. Both the 1957 and 1964
editions show {identical) ocutput figures for the Soviet Union as it actually existed in
each year from 1917 on. But since the country absorbed most of Galicia in 1939, this
means that these serles have a discontinuity built in and hence overstate growth
rates during years of boundary changes. This is discussed further in Part. III.
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. TanLE 1
NEW SERIES ON CRUDE OIL PRODUCTION: 1818-184%
{in thousands of poods}
Year Production Year Production
1818 233 1834 345
1819 252 1835 352
1820 - 1836 353
821 211 1837 344
1822 211 1838 340
1823 211 1839 358
1824 211 1840 337
1825 216 - 1841 326
1826 257 1842 329
1827 261 1843 327
1828 261 1844 328
1829 261 1845 327
18330 261 1346 332
1831 261 1847 36
1832 272 1848 287
1833 251 1849 262

Sowrce nolei: )
1818: Pazhitmov, p. 28.

1819. Boverton Redwood, « The
Chemica!l Indnostry, IV, No. 2 {February 28, 18853, p. TIL.

1821-49: Awragc of fGgures in Pershke and Pershke, p. 3, and Pazhitnov,

Rasrien Petrolenm  Industry »,

The Journal of the Society of

2.
Data modifications; Added 11,000 poods to figures for each yesr for 1818. 33 to sllow for production
on Selimkhanoy ptoperties.
Years of substantial disagreement {see remt):

1833 Pershke and Pershke = 300,000 poods

Pazhitnov = 180,000 ponds
TasLE 2
NEW SERIES ON CRUDE OIL PRODUCTION: 1850-1862
{in thousands of poods)
Year Production
1850 260
1851 —
1852 —
1853 —_
1854 .
1853 217
1856 _
1857 220
1858 —
1859 200
1860 224
1861 200
1862 267

Source nofer

312

1850, 1855, 1857: Pazhitnov, p. 28.

1859, 1861: USSR, SNP, p. 301.
1860, 1862: Avcragc of Pazhitnov and USSR, SNP.
Years of subsiantial disagreement {see text):

247,814

1860 Pazhitnov =
USSR, SNP

2 million

1842 Pazhitnov = 334 926

USSR, SNP

.2 million
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TasLe 3
NEW SERIES ON CRUDE OIL PRODUCTION: 1843-1888
{in thousands of poods)

Yeat Producticn Year Production
1863 340 1876 14,100
1864 340 1877 20,100
1863 558 1878 27,100
1866 697 1879 30,100
1847 959 1880 34,100
1868 1,754 1881 47,100
1869 1,685 1882 31,100
1870 1,704 1883 40,100
1871 1,376 1884 89,100
1872 1,536 1885 115,100
1873 3,400 ] 1886 123,300
1874 5,400 1887 156,000

1875 8,600 1888 183,400
Source notes: .
1863: Pershke amd Pershke, p. 5
1864-72: Russia, EMF (1869, 1871.73],
1873-B8: USSR, SNP, pp. 301-302.
Special conversion: Part of production for 1863-06 measured in unit called « vedro s converted to

poods using conversion factors from Henry, pp. 255-256; | vedro of crude = 2634 Russian |bs, =
26.34/40 poods.

series based on other measures because they are further removed
from the original event and unlikely to be better measures of that
event. Third, where evidence suggests that one series has probably
been estimated by a superior method or has been collected by a
more reliable organization that series is used in preference to series
of inferior or unknown quality. Fourth, if there is no reason to
favor one series over competing series then all competing values
have been averaged. Irrespective of source or method of compu-
tation, no value is carried beyond four digits.” Finally, we have
indicated the soutces for each figure in the new series and how
each figure was determined. When competing figures used showed

15 We have not discovered any means of measuring the absolute accuracy of our
series. Bur in discussing XXth centuty U.S. experience, Morgenstern found a divergence
of 4.2 percent in estimates of American crude oil production made by the U.S. Bureau
of Mines and the Bureau of the Census. Oskar MorceNsTERN, On the Accuracy of
Economric Obscrvations (2nd ed. rev.; Princeton, 1963), p. 1958, Because Tsarist figures
are unlikely to be more accurate we are skeptical of any figures after the second place.
We have included up to four digits, however, so that the reader may exercise his own
judgement.
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wide divergence (i.e., largest value < smallest value = 1.10), all
competing values are presented in table notes.

The presentation of the new series is broken into two periods
on the basis of data considerations: before 1889 (three subperiods)
and 1889-1919.

Before 1889

Following Morgenstern’s dictum (p. 2) — « qui numerare
incipit etrate incipit » — we think it wise to inquire about the
quality of the data sources before proceeding further. Oil statistics
from before 1889, like Tsarist statistics in general,' are considered
of questionable accuracy by many commentators. Henry speaks
of data from before 1888 as « mere estimates », while Weeks,
reporting on output through 1888, says his statement « is largely
an estimate, as are all statements of production from Russia, no
accurate figures of the product of petroleum being kept ».”

The most favorable comments on any source of pre-1889
petroleum data comes from Dr. A. Kaufmann, a statistics professor
in St. Petersburg. He indicates that the Chief Administration for
Indirect Taxes and the Vodka Monopoly (under the Ministry of
Finance),”® issued an annual report, one volume of which dealt
with production liable to taxation, including “ naphtha”. Kaufmann

16 Dr. A. Kaufmann was generally critical of the official statistical apparatus of
the country and of the data which emerged from it, with only a few exceptions such
as the work of the Central Statistical Qffice under Ssemenow {1863-mid 1880°s) and
the Zemstvo statistics. A. Kaurmann, Rwssis, « The History of Statistics », ed. John
Koren (New York, 1918 [reprinted 19701). In discussing Tsarist official factory statistics,
Lenin was even more condemnatory. V. 1. LeniN, The Development of Capitalism in
Russia, Vol. III of «Collected Works » {Moscow, 1960}, p. 484. Time has not
reversed this judgement and modern students of Tsarist development express a com-
parable scepticism. See, for example, M.E. Fawsus, The Industridlization of Russia,
1700-1914 (London and Basingstoke, 1972), p. 13,

17 Henry, p. 117,  Josera D. Wrexs, Petroleum, in US. Geological Sutvey,
« Mineral Resources of the United States: 1888 » (Washington, D.C., 1890), p. 479.
Diyer, reporting in 1880, said, « From what has been said it will at once be seen that any
correct statemnent of the present production of the district is impossible ». LEANDER
E. Dver, Petroleum Development in Russia, « Reports from the Consuls of the United
States », Nos. 1, 2, and 3 {1880 and 1881} {Washington D.C., 1881), p. 473.

18 Tueopore H. Von LAUE, Sergei Witte and the Industriglization of Russia (New
York and London, 1963), p. 73.
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says this administration had « a well developed statistical orga-
nization which . . . was petfected by former zemstvo statisticians »."
Although the Ministry of Finance and its statistics have not entirely
escaped criticism,® we feel it is the most reliable source available
in the pre-1889 period.

As to the method by which estimates were formed, U.S. Consul
Chambers explains:

In a previous report from this consular agency you were informed
that no attempt was made to keep any accurate record of crude
production at Baku, but the amount of production was estimated
from the output of refined oil and illuminating distillate, of which
fairly correct statistics are obtainable, upon a basis of 314 gallons
crude for every gallon of the aforesaid products, to which is added
the crude oil shipped 2.

Chambers estimated that the total amount taken from the
ground could be determined if the figure thus obtained was in-
creased by 20 per cent to allow for wasted crude.”

In view of the relatively poor estimation methods used before
1889 and the unfavorable comments by contemporaries on statistics
from this period, we have proceeded cautiously and have performed
whatever tests we could to establish the quality of these data.
The series for this period is presented in thtee parts on the basis
of data and industrial organization considerations.

1818-1849

This period includes the first contract and public monopoly
periods. As can be seen from the notes to Table 1, the figures

1% KauFMANN, p. 510,  In speaking of the annual volume dealing with taxed
commodities, Kaufmann says on the same page:
... In short, the statistics of the chief administration for indirect taxation are
a valuable source of Russizn industrial statistics and also the most reliable,
as the officials concerned gain a complete insight into the conditions of the
respective undertakings ex officio and as the registration of statistics stands
in the closest relation to the business control exercised.
20 See the discussions in Von Laug, pp. 279, 292-3 and in GeOFFREY DRAGE,
Russian Affairs (Londen, 1904), p. 310.
21 James C. Cuampers, The Russian Petroleum Trade, « Reports from the Consuls
of the United States », No. 92 {Washington, D.C., 1888), p. 4.
22 Ibid., pp. 4-5. See also footnote 37.
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are based largely on those of Pershke and Pershke, who cite the
archives of the Transcaucasian Excise Administration,? and Pa-
zhitnov.

There is substantial confusion about output during this period.
Pazhitnov reports two sets of figures for the period 1834 through
1849, one showing production on government properties and one
showing production from two oil pits which were in the hands
of the Selimkhanov brothers. Pazhitnov indicates that both sets
were taken from a table by Koshkul’ which appeared in volume VI
(1864) of Transactions of the Caucasian Section of the Russian
Geographical Society (Zapiski Kavkaszkogo otdela Russkogo
geograficheskogo obshchestva). The second set shows production
on the Selimkhanov properties of 108,000 poods per year for
most years from 1834 through 1846, a figure which Pazhitnov
argues is ten times higher than it should be and is due to a misunder-
standing by Koshul’ of the arrangements under which the Selim-
kharovs were allowed to produce.

We would find this argument attractive in the absence of figures
in Pershke and Pershke (which Pazhitnov does not cite). - They
report total output figures for this period which generally differ
only slightly from those obtained by adding together the two
Koshkul’ series in Pazhitnov. Since the Pershke and Pershke figures
are drawn from the archives of the Transcaucasian Excise Admi-
nistration, an official organization which should have been close to
the original events reported, we are inclined to dismiss Pazhitnov’s
hypothesis as unsuccessful second guessing of Koshkul’. Our series
from 1821 through 1849 is consequently based on an average of:
a) figures reported in Pershke and Pershke and 5) the sum of the
two Koshkul’ seties reported in Pazhitnov. Substantial disagreement
between these sources occurs only for 1833.

The figures obtained for the period from 1818 through 1833
were modified to allow for one form of suspected deficient co-
verage. According to Henry, the Selimkhanov family was allowed
to keep the two oil pits when the Russian Government took Baku,
but was required to deliver the oil produced on this property

2} Arkhiv Zakavkazskago akesiznago upravieniia,
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— about 174 tons per annum — to the government.” Since the
Koshkul’ figures reported in Pazhitnov ? give output for the family
from 1834 through 1849, but no output for the years 1818
through 1833, we have added 11,000 poods to our figures for the
earlier period in an attempt to compensate for this deficient co-
verage.” :

As a rough test of our series we have compared it with Dyer’s
figures on the quantity of petroleum products shipped ¥ out of
Baku from 1832 through 1849. Since the annual pattern of goods
shipped out will not necessarily coincide with annual crude pro-
duction, due to inventory changes, the two series were compared
by taking the sum of each during two nine year periods: 1832
through 1840 and 1841 through 1849. During the second period
production exceeds shipments (by a small margin) as one would
hope. But in the first period the reverse is true. This is largely
due to the year of substantial disagreement; if Pershke’s figure of
300,000 poods is substituted for our average for 1833, production
becomes greater than shipments in the first subperiod and our
series bears a logical relationship to Dyer’s.

1550-1862

This period, which coincides with the time when Ter-Gukasov
was the contractor,” is distinguished by a paucity of data. Most

24 Henry, p. 29.

2% Pazintnov, p. 28,

26 We assume IHenrv meant English tons and have used his figure of 62,028 poods
pet English ton of 2,240 Ib. The resulting annual adjustment of 10,793 poods has been
rounded up to 11,000 poods to avoid spurious accuracy and to make it easier for
readers who disagree with this adjustment to undo it. This adjustment raises our
original figures by a minimum of 4.2 and 2 maximum of 535 percent. The output
attributed to the Selimkhanovs is about one tenth of that reported in Pazhitnov for
the period 1834 through 1846. Reported outpur for the Selimkhanov property fell
off rapidly after 1846 and no output is reported after 1849.

We are not comfortable with the available sources nor with this adjustment which
we fear may be an understatement of the Selimkhanov preduction before 1834, Pethaps
future scholars with access to berter data sources will be able to resolve this problem.

27 Dyer, p. 483. Dver uses the rerm “exported” rather than shipped, but from
the sizes of his figures it seems likely that he means to reptresent all oil products (his
figures arz not limited to crude oil} irrespective of whether they were destined for
other parts of Russia or foreign countries.

28 STMOUNOVICH, p. 26.
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writers do not report any output figures at all during this period.”
No figures were found for six of the thirteen years, one figure was
found for five of the thirteen years, and in only two years — 1860
and 1862 — were there as many as two figures. Because of this
lack of data and the impossibility of testing these figures, they
should be used with extra caution.

1863-1888

This series is based largely on data from a Soviet source ® and
from the annual of the Ministry of Finance”® Ministty of Finance
data were chosen where available because of Kaufmann's praise of
that Ministry’s chief administration for indirect taxation which we
presume collected the petroleum data published in the annual.
Unfortunately, publication of crude oil figures in the annual was
interrupted for many years after the 1872 figure was released.

Few suitable sources were found for the period after 1872.
Pazhitnov, Pershke, and Thompson were discarded as sources for
this period because their figures appeared to cover only Baku.
This left the Soviet publication” as the most reasonable source
for the period from 1873 to 1888.

Compatison of our series with Dyer’s data on shipments for
1863 through 1879 revealed no discrepancies in our series, even
on a year by year basis,” But as with years before 1863 we know
relatively little about who collected the figures or how they were
derived. We presume that the figures for 1864 through 1872
were collected by the Ministry of Finance and that during the
period before 1889 the estimation method outlined by Chambers
(see above) was used. However, our knowledge of the details is
quite limited. We therefore recommend that the reader be cautious

29 IR (p. 483) says shipments of cil products out of Baku were not reported
during this period. Horer (p. 251) reports production figures from 1832 chrough
1849 and from 1863 through 1904 but presents nothing for 1850 through 1862.

30 USSR, Sovet Neftianoi Promyshlennosti, Spravochnik po neftianomu deln,
Vol. 11 {Moscow, 1925). (Cited hereafrer as « USSR, SNF »).

31 Russia, EMF (various years).

32 USSR, SNP.

33 Drver, p. 483
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about regarding any digit beyond the second one as significant in
the pre-1889 portion of our series.

1889-1919

According to our sources the quality of crude oil statistics must
have improved greatly after 1889 when the Baku Association of
Naphtha Producers establisher its statistical burean.”® In contrast
with earlier sources which reportedly estimated crude oil production
from output of refined products, the BANP bureau compiled its
statistics from printed forms which were sent to all companies in
the Baku area.”

During this period, two concepts of crude oil production were
distinguished:

The total production includes all the crude produced at the wells.
The profitable production is the amount of crude that is actually
tanked in the reservoirs. A large amount of the Russian product
goes to waste or is not collected, and a considerable amount is
consumed at the wells for pumping purposes. This is not considered
in the table of profirable production [our emphasis]

We have sought to ensure that the series for 1889-1919 is
based on profitable production figures.”

34 See the remarks in TuompsoN, p. 19; Henry, p. 117; and KAUFPMAaNN, p. 518.

35 THomPsON, p. 19.

36 F. H. Ourpnant, Petrolenm, in US. Geological Survey, « Mineral Resources
of the United States: 1900 », {Washington, D.C., 1901}, p. 595.

37 We have little doubt that the 18821904 portion of ocur series for Baku
cotresponds to the « profitable production » concept. After 1904 our sources no longer
made the distinction between “total” and “profitable” production, but since all of the
post-1904 series found show pre-1904 figures which correspond to the “profitable”
production figures in earlier sources, we presume that the “total” production measure
was dropped and that all post-1904 figures show “profitable” production.

In spite of Chambers’ description of the estimation method before 1888 we retain
some suspicions that wastage might be included in the figures for some years before
1882, We have found no way to determine whether this is true, but, if so, then based on
the 1888 to 1900 experience reported in OLIPHANT (pp. 598-599) the degree of over-
statement of profitable production should be less than seven percent.

In order to learn whether wastage varied with the price of crude oil we calculated
the difference between the total and profitable production series reported by OLIPHANT
{pp. 598-599), expressed as a percentage of total producrion (W), and regressed this
against the price of crude oil in Baku (P} as reported in USSR, SNP {p. 348} for the
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The biggest source of disagreement in series for this period is
in the degree of coverage as production expanded outside the four
original Baku fields: many series which seem to show total Tsarist
production actually show only a portion of the total. We met
this problem by constructing our series from data for individual
oil fields. Table 4 presents our estimates of the total production
for Russia plus subtotals for the four old Baku fields and for the
remaining oil producing areas of Russia. Details on production
and sources for each field and year are contained in Appendix II.

Once output figures for this period are disaggregated by field
there are few disagreements between series. For this reason, and
because of the favorable comments on the statistical bureau of the
BANP, we feel that this portion of the series is more reliable than
the pre-1889 portion. Potential sources of bias for all periods are
discussed in Appendix I.

111
GrowTH CHARACTERISTICS OF RUssian Crupe O1L PRODUCTION

The purpose of this section is to discuss the growth of crude
oil production in the Russian Empire and to compare the rate
of growth and the variability of growth under various forms of
industrial organization.

Tables 1 and 2 indicate that production of crude oil in the
Russian Empire was more or less stagnant from 1818 to 1862.
But in the early 1860’s production began to expand rapidly. From
1872 through 1901 annual production exceeded that of the previous
year in every vear except 1894 and. 1896. In 1901 production
reached 706 million poods {513 times as much as in 1871!) and
for a brief moment Tsarist Russia was the world’s leading producer
of crude oil. But output slipped in subsequent vears, exceeding

years 1890-1900. The relationship proved to be inverse, as one wounld expect, but was
not significant.  The estimated equation was:

W= 1297 — 0075 P R? {unadj) = .074
(0.088) N=11

The standard error of the regression coefficient is shown in parcntheses.
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the 600 million pood mark only once between 1905 and 1919.
In 1918 production stood at only 32 percent of the 1901 high.

The obvious question suggested by the foregoing is “Why?”,
Why did output at first stagnate, then rise almost continuously, and
then fall?

There are a number of possible explanations for this pattern of
growth and decline. The historical record suggests that new tech-
nological developments in extraction and transportation lowered
the cost of Russian petroleum products within a wide area around
Baku, while technological changes in the application of these
products made them more useful and resulted in outward shifts of
their demand curves.

Superimposed on these technological developments was a num-
ber of complicating factors. One cannot drill a well and receive
an eternal unfaltering stream of crude oil, even in Baku. Wells age
and die and must be replaced by new ones. Unless annual drilling
is sufficient to replace the ageing wells, annual capacity to produce
must begin to slip eventually. If increasingly inferior lands are
drilled over time, annual drilling must rise continually just to keep
productive capacity constant, ceteris paribus.

Under capitalism, new drilling and production from existing
wells depend on profit expectations. These expectations are de-
pendent on a number of factors including technology, demand for
the product, prices of competing fuels, government policies, etc.
Specific considerations for producers in the Tsarist oil industry
included the prices of competing fuels (coal and wood), excise taxes
on kerosene, railroad freight rates for various fuels, import taxes
on foreign petroleum products, and the position of competitors
in foreign markets (especially Standard Oil). Finally, overlaying
all of these, was the domestic political situation of the Russian
Empire which ultimately deteriorated into a tevolt in 1905, World
War 1, and two revolutions in 1917.

With improved data on crude oil production it should now be
possible to explore these many factors in a more systematic fashion.
The purpose of the balance of this article is to break ground for
an exploration of the effects on crude oil production of alternative
forms of industrial organization. This will be done through the
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derivation and statistical comparison of selected measures of the
rate of growth and variability of growth of crude production in the
industry under various forms of industrial organization.

TapLE 4

NEW SERIES ON CRUDE OIL PRODUCTION: 1889-1919
{in millions of poods}

Four - Old

Year Bake Fields & Other Fields ® All Russia
1889 1923 8 193.1
1850 2268 22 2290
1851 274.6 14 276.0
1892 286.5 1.3 287.8
1893 3247 8.0 3327
1894 25715 5.2 3027
1895 3774 284 4058
18%6 _ 386.1 172 403.3
1897 421.7 278 . 44%.5
1898 485.7 17.9 303.6
1899 5251 254 550.5
1900 6003 311 6314
1901 670.8 352 706.0
1502 6360 34.6 6706
1903 596.3 332 628.5
1904 613.3 41.4 654.7
1905 40%.4 459 455.3
1506 447.7 45.1 492.8
1907 476.0 46.2 522.2
1508 466.8 59.9 526.7
1509 450.2 70,0 360.2
1210 478.0 104.5 : 582.5
1911 4252 1276 5528
1912 4190 1405 359.5
1513 3503 1598 550.1
1914 3380 207.2 545.2
1915 3428 2232 566.0
1916 3294 273.2 602.6
1917 2629 2717 534.6
1918 1328 92.3 2253
1915 161.8 109.1 270.9

Sources:

USSR, SNF: Russia, EMF (1502, 1906, and 1915}, Sovet 5"ezda Nefiepromyshlennikov v Baku,
Neftionge delo, VI, No. 2. {February 9, 1904); VII, Nos. 1-2 (February 15, 1905); Thompson; USSR,
Marodnyi Komissariat Finansov, Nerodmoe kboriairtve ¢ ]915 godu (Petrograd, 1918} Paur ArosToL and
ALEXANDRE MICHELSON, La Inite powr le pétrole ¢ fa Rassie (Paris, 1922) as cired in MARGARET §.
MILLER, The Econonic Development of Russia, 1%05-1914 {London, 1926), 291-292; and WEeEsNEr Vo
KNORRI:. « Die russische Erdolwireschaft », Pesrolewsr {Vienna), XXI1II, No. 18 {19271, pp. 119750,

+ Balakhany, Sabunchi, Romany, and Bibi-Eybat.

© Binagady, Surakhany, Groenyy, Maykop, Emba, Cheleken, Fergana, and Sviatoy. [Spellings differ
widely; we have followed Hassmann].

322



Crude Oil Production in the Russian Empire: 1818-1919

Comparison of Growth Rates

In his discussion of the growth of Soviet industrial production,
professor Warren Nutter sought to compare rates of growth of
selected industrial commodities duting the Soviet and Tsarist pe-
riods.”® Several objections can be raised to his comparisons for
crude oil. First, his choice of periods for comparison — 1870-1913
versus 1913-1955 — raises a number of questions. The first three
years of the Tsarist period include a peculiar form of capitalistic
organization of the industry, namely the period when the industry
was organized as a monopoly and farmed out to the highest bidder.
It would be better to begin with 1873 when the period of freer
competition began so that a more meaningful comparison of per-
formance under capitalism and state control could be made. Nutter’s
choice of 1913 as a dividing line is also open to criticism since it
throws four years of Tsarist history in with Soviet history and
saddles the Soviet data with the effects of World War I and the
two revolutions in 1917. This latter choice serves to stack the
deck against Soviet performance.

Finally, one might object to Nutter’s comparisons based on
growth rates calculated from output in beginning and ending years
using the compound interest formula. An alternative growth
measure — the year to year percentage growth of ocutput — allows
one to compare the entire distribution of annual growth rates and
to perform tests for significant differences between parameters of
the distributions.

While Nutter had good reasons for the measures and periods
he chose,” our improved output series allow us to find out whether
his results for oil hold up when subjected to statistical tests. We
therefore calculated the annual rate of growth of crude oil output
for each year during two periods: 1873 through 1916 and 1927
through 1969. The initial Tsarist year — 1873 — was chosen
because it was the first year of the post-contract period; 1916 was
chosen as the final Tsarist year because it was the last year in which

38 G, Warren NUTTER, Growth of Industrigl Production in the Soviet Union,
NBER Study (Princeten, 1962}, Chapter 4.
39 Ibid., pp. 48, 84-B6.
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output was not seriously disrupted by World War I and the
revolutions.

The early Soviet period has always presented a problem because
of the great economic disruption which resulted from revolution
and war. Oil output fell by more than 50 percent in 1918 because
of the thorough political and social disruption of Russia. It seems
unreasonable to include either this phase of disruption or the
subsequent recovery period because the former will understate the
performance of industry under Soviet contro! and the latter will
overstate performance. We therefore chose to begin this period
with 1927 — the first year in which production exceeded the level
of 1916, our terminal year for the Tsarist period.

As can be seen from Table 5, our data indicate that oil output
grew faster in the Tsarist period (16.8 percent per year) than in
the Soviet period (9.5 percent per year). Our redefinition of the
periods of comparison and the measure of growth has resulted in
higher growth figures for both periods than Nutter found (14.3
and 5.0 percent, respectively) but has not reversed his conclusion
that growth was slower during the Soviet period.® A one-tail

TaBLE 5
COMPARISON OF RATES OF GROWTH QF QUTPUT OF CRUDE OIL

182234 183549 1860-72 1873-1916 1927-69

Average annual growth rate (x) 4.6 —17 i9.8 16.8 9.5
Standard deviation (s) 12.1 4.0 277 251 106
Sample size (n) 12 15 13 44 43

: 5
Coefficient of variation (= x 100) 260 230 140 150 110

X
Sources for Trsarist perind Tables 1.4,

Sources dov Soauet period:
192740, i945-55: USSR, Prosmyiblesnost’ (1977, po 153 [same source as Nutter].
1941-44: Romert E. Heyi, The Petsalepn Uidustry of the Savier Union (Washington, D.C., 1961), p. 74.
1936-02: USSR, Prewsvsblesnost (19640, po 205,
1963-6% USSR, Tsentral'moc  Htatisricheskoe  Upravlenie, Narodwoe kborigiinws S35 ¢ 1969 g
{Moscow, 1970%, p. 197,

0 Ibid., p. 90. Both our calculations and those of Nutter overstate the Soviet
growth rate, ceferis paribus, because we have both used Soviet series which involve
territorial changes.  As was mentioned in footnote 14, Soviet data for the post-1917
period show production within Soviet boundaries as they actually existed in each
year. Hence, the figares for 1939 and later years include production in territories such
as Galicla which were incorporated into the Soviet Union in 1939. This increases the
likelihood that Nutter iIs correct.
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test for differences of our means * indicated that the difference
was significant at the .05 level.

Our series can also be used to study the performance of the
industry under the various forms of otganization which prevailed
during the Tsarist period. Of particular interest is the growth of
output during the second contract period (1850-72) in comparison
with the post-1872 period. Previous commentators have been
highly critical of the institutional arrangements under the contract
system and have asserted that they served to retard the growth of
the industry. These remarks by Marvin are typical:

Experience in all countries, in all ages, has shown that nothing
is mare fatal to the development of an industry, than for the State
to render it a close monopoly. The petroleum industry at Baku
was no exception to the general rule. The protective system of the
Russians, following upon centuries of free trade under the Persians,
stunted the growth of the petroleum trade. The industry grew,
but its development was nothing like what it would have been,
had there been no Government restriction .

One of the chief reasons for expecting such a retardation was
not so much the existence of a monopoly per se as the limited
property rights which the contractor had under his four-year
monopoly. He ran the risk that investments in exploration would
be lost if he failed to retain the monopoly at the end of his four
year term and hence would be reluctant to make investments which
would not pay off quickly. Catherine IT summed up the relevant
property rights theory long before the oil question arose, when she
observed:

Every Man will take more Care of his own Property, than of that
which belongs to another; and will not exert his utmost Endeavours

upon that which he has Reason to fear another may deprive
him of 4,

4t Jorn E. Freunw, Mathematical Statistics {(Englewood Cliffs, N.J., 1962), p. 267.

42 Marvin, The Region of the Etermal Fire, p. 209.

43 Basi. Dmyrrysuyn (ed.), Modernization of Russia under Peter | and Cathe-
rine Il (New York, 19743, p. 104,
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In view of these comments we sought to compare the rate of
growth of output under the contract system and under the post-
1872 system of private ownership and long-term leases when,
presumably, incentives for investment would be greater.

Because of the dubious nature of production figures for the
first contract period (1821-34, except 1825) and the lack of data
during the first part of the second contract period (1850-59), we
have relied on data for the later part of the second contract period
(1860-72). The post-contract period is represented by the years
1873-1916. '

" Tab'e 5 shows that the average annual growth rate during the
contract period was not lower, as the theory would suggest, but
higher. However, a one-tail test for differences of means indicated
that there was no significant difference between the average growth
rates at the .05 level.¥

In order to provide a fuller (though preliminary) picture of
growth of output in the Tsarist period we also calculated growth
rates for the eatliest petiods — the first contract period (1821-34,
exclusive of 1825) and the period of direct government operation
of the monopoly (1835-49). From Table 5 it can be seen that the
period of direct government operation {1835-49) shows the worst
petrformance of the five periods with an average rate of minus 1.7
percent, The first contract period shows better performance with
an average growth rate of 4.6 percent. However, a small-sample
test for significance (one-tail) ¥ showed the difference to be in-
significant at the .05 level (though significant at the .10 level).
We remind the reader that the underlying data for both periods
do not inspire us with confidence.

We also tested the difference between the growth rates in the
government operation period (1835-49) and the second contract
period (1860-72) and found the latter rate to be significantly
greater at the .05 level.

44 We assumed that o, = o: based on the calculated standard deviations shown in
Table 5 and employed the test statistic given in eguation (12.2.6) of FrEunD, p. 268.

45 Ibid., p. 264. The same test was used for the 183549 v. 1860-72 and 1822-34
v. 1860-72 comparisons which follow.
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We then compared the growth rates in the two contract periods.
A small-sample one-tail test indicated that the excess of the growth
rate of the second contract period (1860-72) over that of the first
petiod (1822-34) was not significant at the .05 level (but was at
the .10 level).

Our findings on growth rates may be summarized as follows.
During the first contract period (1822-34) and the period of direct
government operation (1835-49), output grew at a relatively slow
rate, but because of suspected inaccuracies in the data and the high
variability of growth we cannot be confident that performance
was better under the contract system than under direct government
operation. However, we have little doubt that the rate of growth
increased significantly during the second contract period and con-
tinued at levels which were not significantly lower during the
post-contract Tsarist period. Following the disruptions attendant
on the 1917 revolutions etc., growth resumed but at a significantly
slower rate than in the post-1872 Tsarist period.

Variability of Growth Rates

A final use of our series is to investigate the variability of
growth of output in the oil industry under different forms of
industrial organization and during various time periods. Has growth
been more variable under capitalism than under state operation?
Has the variability of growth rates changed over time independently
of organization forms?

The data in Table 5 on variability in absolute terms (i.e., in
terms of s} indicate that variability has been greater during the
three periods of capitalism (12.1, 27.7, and 25.1) than during the
two periods of state operation (4.0 and 10.6). But if we switch

s
to the coefficient of variation (— X 100), the pattern which
X

emerges is a time trend: the coefficient of variation has fallen over
time irrespective of the form of organization of the industry.
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v
SUGGESTIONS FOR FUTYURE RESEARCH

The output series and the summary statistics presented above
answer several questions about the development of the industry,
but raise many more,

A simple comparison of growth rates for the two periods of
direct government operation (1835-49 and 1927-69) with those for
the two intervening petiods of capitalism (1860-72 and 1873-1916),
might tempt one to conclude that capitalism was a better form of
organization for the oil industry. But this judgement can be
questioned on several grounds. First, the rate of expansion of
production is only one of many possible indicators of success. If
variability of growth is a concern, then the Soviet period might be
judged to be superior to the two periods of capitalism. Second,
there is strong evidence of an underlying time trend in the statistics
shown in Table 5. Annual growth rates are very low during the
first two periods, rise to almost 20 percent per year in 1860-72,
and then fall in each of the subsequent periods. The standard
deviations in Table 5 show a similar pattern while the coefficients
of variation suggest an almost uninterrupted downtrend over time.

There are a number of reasons for paying attention to time
trends, the most important of which is depletion. Tt is logical for
producers to exploit the most promising lands first and to leave
tields which are not as potentially productive or which are more
difficult to develop until later. Second, production from -any given
well tends to fall over time as natural pressure falls and the well is
exhausted. In 1905 Henry wrote of Russian wells that, « gene-
rally speaking, at the end of the fourth year the yield of a well
declines to about a third of the original production ».%

If output is to be maintained, producers must continually drill
new wells to replace those which are “ageing”. But since the most
accessible and promising lands are exploited first, the cost of
finding new deposits must rise over time and the cost of petroleun
ptoducts also must rise in the absence of counter forces. These

# Henry, p. 139.
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circumstances seem likely to generate a time trend of rising costs
which will slow and ultimately check the growth of crude oil
production, irrespective of the form of industrial organization.
Other factors such as excise taxes, tariffs, foreign competition, inno-
vations, and political stability can then be seen as disturbing
factors which can temporarily accelerate or slow the time trend
but which cannot reverse it permanently. In a sense, depletion is
the ultimate truth in this industry.

The foregoing lines should not be taken as statements of fact,
but rathet as fragments of hypotheses to be investigated in future
studies. A number of specific questions suggest themselves.

What was the impact of industrial organization and market
structure on the supply of crude oil in Tsarist and Soviet Russia?
As a specific exercise one might attempt to estimate the price
elasticity of supply and demand for oil in Tsarist Russia. One
might then attempt to relate the results of such studies of market
structure to Metzer’s thesis about railroad development and market
integration in Tsarist Russia ® and to recent attempts to apply that
hypothesis to petroleum products.”

It would also be interesting to study the effects of other phe-
nomena on the development of the industry., Thompson estimated
that coal rates were in some cases as low as one tenth of average
from Baku to Batoum in 1901 were almost five times as high as
the resource cost of this transportation, while Westwood indicates
that coal rates were in some cases as low as one tenth of average
shipment costs by rail.® To what extent did Tsarist transportation
policies retard the growth of the oil industry?

47 During the transition from the contract period to the period of competition
after 1872 production of crude oil more than doubled while, according to Matvin, the
price of crude fell by almost 90 percent. Marvin, The Region of the Eternal Fire,
pp. 210-222. These figures suggest an elasticity of demand well below unity at this time.

48 Jacos MEereer, Railroad Development and Market Integration: The Case of
Tsarist Russia, « Journal of Economic History », XXXIV, No. 3 (September 1974),
pp. 529-550.

49 WriLriam J. KeiLy, Railroad Development and Market Integration in Tsarist
Russig: Evidence on Oi Products end Grain, « Journal of Economic History », XXXVI,
No. 4 {December 1976), pp. 908-916.

3 Tuompsown, p, 31; ] N. Wesrwoon, A Hisiory of Russian Railways {London,
1964), pp. 146147,
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A number of institutional studies are also conceivable. The
transition from the contract system to competition in the early
1870’s could provide a testing ground for the theories of Davis
and North on institutional change.” Who were the parties with
an interest in change and how did they bring it about? How did
the petroleum reserve situation impact on industrial organization
over time?

Finally, one might attempt to estimate the effects of international
competition, import tariffs, specific technological innovations, and
domestic violence on the growth of crude oil production.” As these
questions are answered, new ones will undoubtedly be asked.

CONCLUSION

In this paper we have presented a new series which gives a
more comprehensive and accurate picture of annual crude oil
production in Russia from 1818 to 1919. On the basis of this
series plus information on the reliability of the production figures,
we have been able to make more informed estimates of the annual
rates of growth and the variability of growth of crude oil production
and to compare the growth performance of the Russian oil industry
under various forms of private and public control. Qur evidence
indicates that since 1834 growth and the variability of growth have
been higher when the industry was under private control than under
state control. We have been unable to show that the growth rate
was significantly different under monopoly than under competition.
These and other questions raised should be investigated more
thoroughly in the future.

51 Lance E. Davis and Doucuass C. Norti, Iustitutional Change and American
Economic Growith (Cambridge, Eng., 1971).

52 W.]. Keriy, “Economic Adinstmenis to Shifts in Crude O Supplies in
Russia: The 1905 Revolution”, Annual Conference of the Western Economic Association,
Anaheim, California, June 1977,
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Appenpix 1
POTENTIAL SOURCES OF BIAS

One source of possible bias is in the completeness of coverage. We
believe that the degree of coverage has increased over time. Production
figures for the period before 1864 seem to be limited to the old Baku
fields (e.g. Balakhany and Bibi-Eybat), thereby excluding minor amounts of
production in other areas such as Cheleken Island and Groznyy!l. If the
figures we have found for Baku before 1864 are complete statements of
production for that area and only for that area then, based on the Minisiry of
Finance data for 1864 (which seem complete), the degree of understatement
of production before 1864 is probably less than one percent; even if Ministry
of Finance data for 1865 or 1866 are used the degree of understatement is
probably less than three petcent 2. .Since after 1888 the degree of coverage
rises to close to 100 percent, the entire series tends to overstate the long
run growth rate of Russian production. However, a bias of 1-3 percent
in the early figures is so small relative to the probable error from other
sources that we doubt that one should worry much about this problem of
coverage.

A second source of potential bias is the deliberate under - or over -
reporting of production. This source of bias has frequently been discussed in
connection with Soviet statistics, but has seldom entered into discussions
of Tsarist statistics.

If, before 1889, crude production was estimated from output of
refined products as Chambers says, then the key to deliberate distortion
must be the incentive to misstate production of refined products. We have
been unable to find any tax or other motive for distorting these figures
before 1872, In that year a kerosene tax was imposed and continued until
1877. However, according to Henry, the tax was not assessed on the
number of units of kerosene produced or sold, but rather on the capacity
of stills, as determined by government inspectors >. This may have led to
some tendency to understate capacity (perhaps accompanied by bribes to
inspectors) and may also have led to lower reported output of refined
products to avoid embarrassing discrepancies between actual output and
capacity. However, even without resorting to such a theory of falsification
we can see likelihood of a bias during this 1872-1877 period: it is possible
that the tax discouraged refining efforts and hence lowered the ratio of
refined products to crude production. As a result, if the 3.5 factor
mentioned by Chambers continued to be used crude production may be
understated in this period 4. Deliberate falsification would increase this bias.

1 Henry, pp- 24, 29; REpwoon, Petroleun:, pp. 6, 9, 11; HassManNN, p. 24.

2 Russia, EMF (1869), p. 36.

3 Henry, pp. 35-37.

4+ We tested for this possibility using Marvms data on production of refined
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The still capacity tax was temoved late in 1877 or early in 1878 but
was replaced in 1888 by a tax of 40 copecks per pood on kerosene °. Since
taxes were also assessed on other refined products and no tax was assessed
on certain residuals, it is possible that these taxes lowered the ratio of
refined products to crude production. Fortunately, the statistical bureau
of the Baku Producers Association was established in 1889, and began to
collect direct information on crude production, so the bias, if any, would
apply only to 1888.

Aside from taxes of the Russian government, there were some smaller
assessments such as a tax by the city of Baku on refinery capacity and
taxes on crude oil production by various preducer associations (.35 copecks
per pood in Baku; 1/16 copeck per pood in Groznyy),f but these seem too
modest to have inspired much misreporting of capacity or production.

Our conclusions with respect to biases are as follows. Our series may
understate total production up to 1833 because of understatement of
production on the private Selimkhanov fields in Baku and because of
omission of production in other parts of Russia. From 1833 to 1864
output may be understated due to exclusion of production outside of Baku,
but total production is probably reduced by no more than 1-3 percent by
this factor. From 1872 to 1877 and in 1888 there may be some undet-
statement of production as a result of taxes on refining capacity and refined
products. Operating against these sources of understatement is the possibility
of an overstatemnent of production before 1882 of up to seven percent as a
result of inclusion of wastage (cf. fn. 37). If both under- and over-statement
factors are operating, “profitable production” would probably be overstated
on net by several percent hefore 1882, After 1882 we are confident that
our series measures “profitable” production., After 1888 coverage is almost
complete and assessments on crude oil too light to cause any serious under-
statement of production. We therefore consider the post-1888 portion of
our series to be the most reliable.

products and crude oil during the period 1873-83: Marvin, The Region of the Efernal
Fire, pp. 212-214, 243, Marvin's weight figures were converted to wolume figures
using factors presented in Henmy (p. 256) and then the converted figures on crude
production were divided by the converted figures on refined products. To reduce
inventory problems the ratioc was calculated for 1873-77 (the tax period) and 1878-83
{non-tax period)} and the ratios for the two periods were compared. Rather than finding
the ratio to be higher in the first perfod than in the second, as our tax evasion theory
suggests, we found the reverse to be true.  This does not necessarily prove our theory
to be false, however, since we have not been able to reduce our crude oil figures by the
amount of shipments of crude as Chambers’ formula suggests we should. More disturbing
is the fact that the ratios we were able to calculate (2.93 and 3.06, respectively) did
not exceed 3.5, the minimum we expected to find (under the condition where crude
shipments were zeto). We do not know whether Marvin, Chambers, or both are in
error.

5 Henry, pp. 35-37.

6 DrvER, pp. 468-46%9; THompsoN, p. 20,
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AprPENDIX II
DATA, SOURCES, AND METHODS: 1889-1919

The purpose of this appendix is to show the data and methods used
in deriving Table 4. That table, which presents the new series on crude
oil production in Russia from 1889 to 1919, shows the total production of
oil in ali of Russia during those years plus two breakdowns labelled, “Four
Old Baku Fields” and “Other Fields”. Tables 7a and 7b below show the
production for each of the four old Baku fields (Balakhany, Sabunchi,
Romany, and Bibi-Eybat) together with notes on sources and methods of
deriving individual figures. Tables 8a, 8b, 8¢, and 8d below show the
production for oil fields other than the four old Baku fields. These other
fields include Groznyy, Binagady, Surakhany, Sviatoy, Fergana, Cheleken,
Maykop, and Emba.

Table 6 presents the symbols used to represent particular references
and methods of processing competing figures. Special notes will also be
found in individual tables and are indicated by lower case letiers. The
general philosophy with regard to competing figures is outlined in Part II
of the main text.

TABLE 6
KEY TO SYMBOLS

1, 2, 3, - - 7: Indicates the reference which
is the source of the number
for the corresponding year.

3=5 Refetences 3 and 5 give
identical numbers.

3 4+ 5: Number shown is' the average
of numbers given in references
3 and 5.

4 {=3 =35 Reference 4 was relied upen
for special reasons (e.g., repu-
tation of cellector or superior
method); references 3 and 5
give identical numbers.

— : No Figure found for that year.
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CRUDE OIL PRODUCTION IN THE FOUR OLD BAKU FIELDS:. 1889-191%9

{in millicns of poods)

TABLE 7 a

Year Balakhany Notes Sabunchi Notes
1889 76. 3 98.5 3
18%0 72.5 3 134.8 3
1851 86. 3 151.7 3
1892 699 3 142.3 3
1893 711 3 133, 3
1894 69.6 3 1324 3
1895 769 3=5 142, 3=>3
1896 90.4 345 147.8 Ii=>5
1897 100.4 3+ 5 162.6 Ii=5
1898 1089 3+ 5 179.8 3®
1899 1145 3=>5 230.8 3=5
1900 124.7 3=75 2316 3=5
1901 117.8 3=5 295.3 3=3
1502 101.5 4 267.2 4{=23=75}
1903 887 4 2304 4 (=3=235)
1904 82.0 4 218.1 3I=5=7"
1905 56.3 3+35 139.2 i=5
1906 679 3 156.9 3
1907 71.3 3 184.0 3
1908 70.2 3 198.8 3
1909 729 3 207.0 3
1910 £8.2 3 195.0 3
1911 63.8 3 175.8 3
1912 65.3 3 170.4 3
1913 65.7 3 1603 3
1914 67.0 3 1438 3
1915 668 7 1431 7
1916 63.5 7 1281 7
1917 50.6 7 1031 7
1918 273 7 49.0 7
1919 30.7 7 57.0 7

Special Notes:
t Reference [3] gives 197.8, Other sources support the figure we have used {179.B), suggesting that
the aliernative figure contains & transposition. .
5 The yolume of [3] published in 1906 and the issue of [4] published February 15, 1905 give 216.8.
This was apparently revised, as it appeared as 2181 in the 19137 volume of {3] wnd in other sources.
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Crude Oil Production in the Russian Empire: 1818-1919

Tasie 7b

CRUDE OIL PRODUCTION IN THE FOUR QLD BAKU FIELDS: 1889-1919
{in millions of poods}

Year Romany Notes Bihi-Eybat Notes
1889 — — 17.8 3
1890 1.5 3 18. 3
1831 13, 3 239 3
1892 41. 3 333 3
1893 731 3 475 3
1854 617 3 338 3
1895 1114 3=35 47.1 3=35
1896 78.1 3=35 698 3=75
1897 96.2 345 62.5 3=5
1898 100.5 3=73 56.5 3I=75
189% 986 3=75 30.8 3=735
1900 114.8 3=3 109.2 3=35
1901 1241 3=35 133.6 3=3
1902 1399 4({=3=35) 127.4 4(=3=05)
1903 1199 4{=3=35) 157.3 4 {=5)
1904 1334 3=35 1811 4(=3=15)
1905 87.2 345 1267 3=35
1906 3.3 3 1276 3
1907 B35 3 1312 3
1908 78.2 3 1196 3
1909 876 3 1227 3
19190 96.1 3 118.7 3
1911 831 3 102.5 3
1912 78.7 3 1046 3
1513 705 3 938 3
1914 - 55.1 3 721 3
1915 538 7 791 7
1914 48.2 7 896 7
1917 48.1 7 61.1 7
1918 244 7 321 7
1919 36.6 7 375 7

Special Noter:

* The Fcbroary 13, 1905 fssue of [4] and the 1906 volume of [3] give 1338, This was apparcotly
revised downward later, appearipg as 1334 in the 1915 volume of [3} and in [5].
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TasLe 82
CRUDE OIL PRODUCTION IN OTHER FIELDS: 1889-1919
{in millions of poods)
Year Groznyy Motes Rinagady Notes
1889 . 8 7
1890 22 7
1891 14 7
1892 13 7
1893 80 7
1894 32 7
1895 28.4 7
18596 17.2 5 03 3
1897 276 5 20 5
1898 17.7 3 23 5
1899 252 5 Z1 5
1900 307 5 Al b
1901 347 b A7 3
1902 341 5 A% 4 (=5}
1903 328 5 26 4 {= 35}
1504 40.1 5 30 4
1505 43.1 5 34 3
1906 40.0 3 3 1=3=6
1907 394 Ti=1=6) 32 1+3+6
1908 52.% T{=1=6) 35 1+3+6*
1909 57.0 T{=1=6) 3.1 1+ 3+6*
1910 74.0 7(=1=6) 6.1 14346
1511 752 7{=1=86) 7.0 1=6
1912 654 T({=1=6) 15.1 1+6+7"
1913 737 7(=1=6) 206 1+6+7
1914 98.4 Ti=1=8) 243 1+6+7*
1915 881 7+ 6 36.3 &+ 7
1816 102.7 7 44.6 7
1917 107.7 7 36.6 7
1918 252 7 — —
191% 317 7 15.1 7
Epecial Notes:
5 Sab ial disagr s in figutes for Binagady were olserved in the following years:

1907: [3]1 = .2 million; [1] = [6] = 4.7 million

19N8: [3] = .2 million; {1] = [6] = 5.2 million

1909: [31 = 5 million: [11 = (6] = 74 million

191¢: [3] = .4 million; [1] = [6] = 9.0 million

1912: [7] = 25.2 mi]lion, [1] = [6] = 10.0 million

1%13: [7] = 32.7 million; [1] = [6] = 14.6 millicn

1914: [7] = 29.2 million; [1] = {6] = 21.9 million

1915: [7] = 40.4 million; 6] = 32.1 million
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TaBLE 8§ b

CRUDE OIL PRODUCTION IN OTHER FIELDS: 1889-1919
(in millions of poods)

Year Surakhany Motes Sviatoy Notes
1900
1501
1502
1903
1904 5 &
1905 4 1=46
1906 ] 1=6
1907 2 1=6 2 1=6
1908 3 1=6 11 I=6
1909 1.7 1=6=7 17 1=6=7
1910 104 1=6=7 14 i=6=7
1911 19.7 1=6=7 26 1=6=7
1912 314 1=6=7 33 1=6=7
1913 397 I=6=7 4.7 l1=6=7
1914 513 1=6=7 59 1+6+7
1915 61.5 6+7 68 6+7
1516 96.6 7 6.8 7
1917 96.4 7 69 7
1918 50.9 7 30 7
1919 : 47 .4 7 30 T
TABLE 8¢
CRUDE OIL PRODUCTION IN OTHER FIELDS: 1889-1919
{in millions of poods)

Year Fergana Notes Cheleken Notes
1900
1501
1502
1903 1 [
1504 5 é
1505 21 t=6
1906 4.3 1=6
1907 32 I=6
1908 28 1=46
1909 9 1=68 30 1=6
1910 1.7 1=6 9.6 1=46
1911 20 =6 133 1=6
1912 20 1=6=7 131 14+6+7
1913 24 t+6+4+ 7" 79 1+46+7
1914 18 l=6=7 31 14647
1915 20 6=7 4.0 6=17
1916 20 7 30 7
1917 20 7 1.5 7
1918 1.5 7 — —
1919 1.3 7 — —

Special Notes:
* Year of sub

‘19137 [6] = 2.0 millien; [1] = [7} = 2.6 milljon
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Crude Oil Production in the Russian Empire: 1818-1319

TasLE Bd
CRUDE QIL PRODUCTION IN OTHER FIELDS: 1889.1919
{in millions of poods)

Year Maykop Notes Emba Notes
1905
1906
1907 Y
1508 B Ii=6 .
1909 & 1=6
1910 1.3 1=2=¢6
1911 78 1+6
1912 9.2 1+6+7 1.0 14+6+7"°
1913 4.5 14+2=6=7 6.0 I=6=7
1914 37 l+24+6+7° 16.7 I+6+7
1915 7.9 2+6+7" 16.6 6+7
1916 2.0 14+2+7 155 7
1917 50 247 156 7
1918 30 2 8.9 7
1919 33 7 1.3 7

Special Notes:
8 Years of substantial disagreement:
1914: {&6] = 2.9% miilion; [2] {
1915: {2] = 7.5 million; [7] = 7.
1917: [2] = 8.5 millien; [7] 2
b Year of subsrantiai disagreement: )
1912: {7} = 1.1 million; {1} = [6] = 1.0 million

1
)
0

= 39 million; {1} = 4.0 milliocn
million; [6] = 8.54 million
million
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