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CONSUMPTION OF FETROLEUM PRODUCTS BY SOVIET AGRICULTURE

Summaxy

The importence of agricultural trsctors, combines, end staiionery
motors asg consumers of petroleum products is 1llustrated by the fact
that these units consumed over 30 percent of the distillate petroleum
products ~~ gasoline, ligroine, kerosene, snd diesel fuel -« moxmfactured

4n the USSR in 1951. Consumption of petroleum products by these units in-

creased from 5.5 million to 7.6 million metric toms per year between 1940

~and 195L. Based on the Fifth Five Year FPlun (1951=55), agricultural con~

sumptiord® should increase to 13.5 million metric tons by 1955.

Tractors account for a very large part of the consumption of petroleum
products by Soviet agriculture. As a result, trector lkerosene is the
most important Soviet agricultural fuel. Kerosene represented 58 percent
of all ogricultural consumption in 1951. Diesel fuel, however, is becoming
incressingly importent as a tractor fuel. Diesel fuel sccounted for only
3 percent of the total fuel econsumption by sgriculture in 1940, whereas 1t
will sccount for almost 29 percent of the total in 1955. Ligroine,
important before the war as a tractor fuel, has become lese significant
in the postwer period. Consumption of lubricents by agriculture is on the
4ncrease, partly because of the heavier requivements of diesel trectors
for lubricants.

Tt is believed thet a considersble degree of confidence may be placed
in these estimates, since it has been possible to deriwe data from Soviet
gources for 1940, 1047, and 1951, TForecasts included in this report are
besed on an scceptonce of the date in the Fifth Five Year Plan.

1. Introduction.

The pignificance of agriculture as a consumer of petroleum products in
the USSR 1s indicabted by the fect that egricultural tractors, ccombines,

“¥ "fhis report contains information as of 31 December 1952.

#% The comsumption of petroleum products by motor transport in agriculture
is not reported in the body of the text, but a preliminary estimate is
given in Appendix A, Section L. :

—BasemaT

-
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and stetionsry motors are estimated to have consumed more than 18 percent
of all the petroleum products produced in the USSR in 1951, More
tfmportant, these unilts copsumed over 30 percent of all the distillate
petroleum products {casoline, ligroine, kerosene, and diesel) produced 1lu
the USSR in the same year., These are the petroleun products which heve
particular strategic importence, since they include the principel military
fuels., _

2. Breakdown of Consumption.

a. By Type of Agricultursl Mechine.

The estimated consumption of petroleum products by agriculture in
the USSR auring 1940-55 is sumerized in Teble 1% and on the accompanying
chart %% Thege epstimates include the petroleun products congumed by
trectors, combines, and stationsry motors in sgriculture snd the petroleun
products consumed by tractors in the timber ladustry.

The amounts of petroleum producte used for the genevation of
electric pover in egricultural {nstalletions in the USSR are not included
in these estimates. The petroleum products consuned by motor traasport In
Soviet agriculture are also excluded from the present estimates, since 1t
1s more convenient, when dealing with the consunption of petroleum products
in the USSR, to treat ell motor trensport as a unit. It is, however, :
recognized that there 1s cccesional need for estinates of the consunmption
of petroleum products by motor transport in Soviet agrictiliure, and
prelininery order-of -uagnitude estimates for this item are presented in
Appendix A, Section L.

From the data presented in Table 1 and the accompenying chart, it
may be noted that consumption of petroleum products by the sgricultural
nachines indiceted is estimated to have incressed from & total of 5.5 willion
metric tong in 1940 to epproximately 7.6 million metric tons in 1951, an
Inerease of sbout 36 percent. Projected consumption in 1955, based on data
Prom the Fifth Five Year Plan (1951-55), resches & level of almost 13.5
mlliion metric tons. This level would represent an increase of 145 percent
over the prewar level and of about 105 percent over the 1950 level.

Concicerable confidence may be placed in the estimstes of past and
present consumption of petroleum products by agricultural tractors, ab
presented in Table 1. This is especislly true Tor the eptinates for 1940,
1047, and 1951, where the range of error should not exceed plus or minus
5 percent, since these estimates are based on Soviet figures concerning
consumption of petroleum products (see Appendix 4). In the case of estimates

% able 1 follows on Po 3. '
#% The chart, Botimsted Consumption of Petroleum Producte by Agriculture
m the USSB’ 19“’0, 19)4‘7"55, fOllOWS p1 J*a .

w2 -
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ESTIMATED CONSUMPTION OF PETROLEUM PRODUCTS
BY AGRICULTURE IN THE USSR
1940, 1947-55"
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concerning present and pest consumption by corbines, the range of error
should not exceed plus or minus 10 percent. Care should be exercised in
‘uging the estimates covering stationary motors and tractors In the timber
industry. It seems probsble, however, that the over-all estimates of con-
sumption by esgriculturs should not be in error by more than plus or minus
10 percent for past and present periods. Since estineites for the period
1952-55 are based largely on Fifth Five Year Plan data, it 1s not possible
to estimute the degree of error which mey be present.

The mccompanying chert presents graphlcally the totel consumption
of petroleum products by the agricultural machines shown in Teble 1. From
the chart it may be noted that the consumption of all types of petroleun
products by these sgricultural mechines decreased between 19LO and 194T.
This decrease was largely a result of the depletion of the Soviet tractor
park during World War IX. Since 1947, consumption of all typee of petroleum
products has been increasing anmially, although the rates of growth in the
demand for verious products hawve differed. Between 1950 and 1955 the upwerd
trend in the consumption of almost all pebroleum products is expected to
contimie.

b. By Petroleum Product.

As will be seen from the chart, kerosene was the principal
agricultural fuel in the prevar period and is expected to continue to be the
mopt lmportant fuel, quantitetively. The relative Imporitance of kerosene,

. however, is expected to deeline. In 1940, kerosene accounted for O3 percent
of all petroleum products consumed by agriculture. By 1951 this percentsage
had fallen to sbout 58 percent, and by 1955 it is expected to decline to
Juest under 50 percent.,

Diesel fuel, on the other hand, has become more importznt os an
sgricultural fuel in the postwar period because the proportion of the tractor
park vhich is diesel-powered hes been steadily increasing. In 1940, dissel
fuel accounted for only 3 percent of all petroleum products consumed by
agriculture, by 1951 it accounted for 19 percent, and by 1955 it is expected
to account for almost 29 percent.

The demand for both fuels increases sbsolutely durlng the perlods
considersd, but the demand for kerosene is expected to increase by only 89
percent between 1940 and 1955, vhereas the demand for diesel fuel in
agriculiture 1s cxpected to inerease by almost 2,200 peircent during the sane
period. This increase rellects the inereasing muber of diesel itractors used

in agriculture.

Iigroine is becoming progressively less important es an ggricultural
fuel. In 1940, ligroine accounted for about 16 percent of the total

w 5 o I
RESTRICTED
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sgricultural requirements. By 1951, ligroine accounted for only 5 percent
of the total agricultursl consumption. The decreased lmportance of ligroine
tractors sccounts for this decreased consumption.

The consumption of gasoline end lubricents accounts for the remainiey
of the consumption of petroleum products by egricultursl tractors, combiues,
an. stetionary motors. Gasoline consumption, never quantitatively en
important part of the total consumption of these unite, nevertheless shows &
significant increase between 1940 and 1955. This ic & result of increased
requirements for gesoline as a stexrter fuel for tractors consuming hesvier
petroleum products and of the increased consumption of gasoline by cowbines.
The consumption of lubricente alsgo ghows a significant Increase, particularly
becmse diesel tractors, which sccount for sn increasingly large paxrt of
the hrector perk, consume @ higher percentage of lubricants in relation to
basic fuels. .

¢, By Economic Region.¥

Tgble 2%% presents e breskdown of total consumption of fuel by
agricultursl trectors, combines, end stationery motors in the USSR by economic
regions for 1940, 1950, and 1955. Because the breakdown was made on the basis
of 1951 Plan dete and is not considered t0 be accurate, only the totsl con~-
sumption of all petroleum products by these agricultural machines haes been
prorated to the various economic regions. These estimates must be regarded as
having a resnge of possible error of plus or mimis 10 percent for 1940 and a
progressively laxger reonge thereafter.

From this breskdown it may be noted that Ecomomic Regions I1X, IV, VI,
and VII account for the grestest consumption of fuel by these agricultural
machines. Theee four regions, taken together, account for over 61 perceut
of the total consumption of pstroleum products by Soviet asgriculture.

#  Tphe term region in this report refers to the economic regions defined
and nurbered on CiB Map 12408, 9-51, USSR: Economic Regions.
#% Tghle 2 follows on b.T. .

b -
| . RESTRICTED
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Teble 2

Estimated Regionel Consumption of Petroleum Products
by Agriculture in the USSR
1940, 1950, and 1955

Lmount
- (Miliion Metric Tons) Per;ent
[»)
Economic Region 1950 1950 1955  Total Consumption 1/#

Northwest (Ia) 0.03 0.0k 0.08 0.6
Northern European USSR (Tb) 0.03 0.04 0.08 0.6
Beltic (IIa) _ 0.18 0.21 0.43 3.2
Belorussia (IIb) 0,08 0.09 0.19 1.4
Ukraine {III) 1.16 1.38 2.83 .21.0
Lover Den-North Ceuncasus {IV) 0.61 0.7Th 1.51 11.2
Transcaucasus (V) 0.07T 0.09 0.18 1.3
Volga {VI) 0,91 1.08 2.22 16.5
Central Buropean USSR (VII) 0.69 0.83 1.70 12.6
Urals {VIII) 0,53 0.63 1.29 9.6
West Siberia (1K) 0.k 0.53 1.08 8.0
Kazakh SSR (Xa) 0.28 0.33 0.69 5.1
Centrel Asia {¥b) 0.27 0.32 0©.66 4.9
East Siberia (XI) . 0,16 0.19 0.39 2.9
Far Bast {XII) 0.06 0.07 0.15 1.1
Total 5.50 6.57 13.48 100.0

 Footnote refersnces in erebic numerals are to sources listed in Appendix C.

N
RESTRICTED
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APFENDIX A
METHODOLOGY

1. Agricultural Trectors.

n. 1940, 1947, and 1951.

Consumption of petroleum products by sgricultural trectors is
calculated by mltiplying the average consumption of petroleum products per
hectare¥® of tractor work by the numbers of hectares of tractor work peyr-
Pormed. In order to do this, it is necesssry to know the total pumber of
hectares of tractor work performed in e year, broken down into hecteres
worked by kerosens, diesel, end ligroine tractors, together with the average
fuel expenditure per hectare by each of these types of tractor in the same
yepr. Fortunately, Soviet sources heve supplied all the factors necesssry
for moking these calculations for trectors in machine tractor statlions {(MTS'8)
during 1950, 1947, and 1951. The task has been simplified by the fact that
Soviet reports of tractor performence for sll types of tractor work ere con-
verted by Soviet statisticisns into a standsrd accounting unit «=- the bectare
of soft plowing -- so that there is po neceseity to tske into accoont the
effect of different types of tractor work on fuel consumption.

Teble 3¢ details the calculation of the consumption of fuels and
Jubricants by agriculiurel treetors located in the MIS's in 1940, 1947, and
1951. Consumption of lubricants spd consumption of gasoline used for sbarting
tractors veing heavy fuels are calculated from Soviet norms for expenditure
of these producte as o percentage of total fuel expenditure.

All date supplied by Soviet sources deal only with the trectors
located in the MTS's, end no similar deta were found for tractors on State
Parms. In order to ectimete the Tuel consugption of all agricultural tractors
in the USSR, it wes necessary to use estimates of the percentage of ;total
agricultural horsepower owned by the MIE's. This task was mede easier by the
fact that Soviet sources usually discuss tractors in terms of an sccounting
unit -~ the 15-horsepower tractor -- and becsuse Soviet sources provide data
on the productivity of this sccounting unit. The validity of this method
also depends on the unverified sssumption that on the lend worked by the State
farms there is the seme percentage breakdown hetween hectates worked by
kerosene, ligroine, and diesel tractors.

¥ Ope hectare eguals 2.471 ecres.
¢ Table 3 follows on p. 9.

- -
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Joviet sources indicate that in 1940, 81.L percent of the
horsepower of the Soviet agricultural tractor park wes located in the
MISts, Z/ It hes been asgumed. that this percentage ves the same in l_92¢7 s
Tt has been estimated that by 1951, 85 percent of the total agriculturel
tractor park was located in the MIS's. §/ Tsble 4 presents estimstes of
the consunption of petroleum products by sll agricultural tractors In the
USSR derived by applying these percentage estimates to the data included
in Table 3.

Table &
Estimated Concumphion of Petroleum Products
by all Agricultural Tractors in the USSR
1940, 1947, and 1951
Milliox Metric Tons

Petroleum Products 1940 1947 - 1951
Kerosene 3.51 3.32 L 4O
Iiproine 0.88 0.53 0.39
Diesel 0.17 0.05 1.40
Iubricants 0.4T7 0.41 0.7Th
‘Gasoline 0.0C 0.07 0.1k

Since the date in Table 3 were supplied completely from Soviet
sourcen, the estimetes of fuel consurption by tractors in the MIBS's exe &as
relisble as the Coviet dats themselves. In preparing Teble k 1t is possible
that the esbimnte of the percentage of total agricultural tractor horsepover
located in the MIS's is not accurate, but the exror introduced by the use of
this percentagse should not excesd plus or mimue 5 percent. The estimates of
consumphion of lubricants and gesoline mey be somevhat low, since they are
derived from Soviet norms, uhich may be optimistie. The effect of thie
error on the total consumpilon of petroleum products chould be neglipgible,
since Iubricants and pgasoline constitute only o smell part of total petroleunm
consumpitlon.

b. 1950 end 1952-55.

The hectere approsch used above lg also used in estimmting
the conoumption of petroleun yproducts by ggricultural tractors during the
base year used, 1950, an( the period 1952-55. Data supplied by the Fifth
Five Year Plan permit this approach. The hectares worked by the different

- 12 -
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types of tractor were, however, computed by & different method. The size
and breskdown of the park of sgricultursl tractors has been sttempted and
used in conjunction with the aversge ocutput per tractor.

In 1950 the USSR had an estimeted tractor perk of 800,000 1l5-horse-
power units {see Table 5),% and the average yearly output per tractor was
469 hectares of soft plowing. According to the Fifth Five Year Plan the
sgricultural tractor park is to grow 50 percent, and the yearly output per
15-horsepower trasctor unit is to increase 50 percent between 1950 and 1955.
The increase in the trector park seems to be quite feasible, since an in-
crease in the park of 50 percent over 5 years represents a slower rate of
net growth then was the case during the last years of the Fourth Five Year
Plan (1946-50). The plenned increase in the productivity of the 15-horse-
power tractor unit alsc seems within the realm of possibility, since overage
prevar tractors can be expected to drop out of the park through depreciation,
and new, more efficient tractors will teke their plsce. In any event, no
alternative estimates of the productivity of the Soviet tractor park during
the period 1950-55 are presently asvaileble, and, therefore, Fifth Five Year
Plan data were used in this report.

On this basis, there 1is presented in Teble 5 the estimated size
of the sgricultursl tractor perk in l5-horsepower units, as well as the pro-
ductivity per 15-horsepowexr tractor unit, for the perlod 1950-55. In
addition to the 1950 and 1955 data, derived as indlcated sbove, 1951 data are
also derived from Soviet sources. During 1952-54, for which no direct evidence
is availeble, the increases in nunbers of l5-~-horsepower tractor units and
productivity per unit necessary to reach the 1955 planned levels have been
equally prorated to each of these ygars.,

The breakdown of the trector park into different types of tractors
makes use of the statement from & Soviet source that, in 1950, 25 percent of
the sgriculturel trector park horsepower was diesel (1/4 x 800,000 = 200,000) 11/
and that, in 1951, epproximetely one~third of the horsepower was diesel
{1/3 x 930,000 = 310,000). 12/ This would mean, apperently, that the diesel
tractor park increased from 200,000 to 310,000, or by 110,000, l15-horsepower
units. From Teble 5 it will be seen that the entire tractor park showed a net
increase of 130,000 l5~horsepower units in 1951. This means thet sbout 85
percent of the net additions of 15-horsepower tractor unlts 4o the park in
1951 weve diesel. This percenitage hes been uged in determining the net number
of diesel units which were added to the park between 1951 snd 1955. The re-
maining tractor units added in esch year are considered to be kerosene-fueled.
In the case of ligroine tractors it is estimated that there were approximately
53,000 15-horsepower units in the park in 1951, since Tsble 3 indicates that
ligroine tractors performed a total of 21.8 million hecteres of work, and the
average l5-horsepower unit performed 484 hectares of work in the same period.
These 53,000 ligroine 15-horsepower units sre arbitrarily held constant through
the period. ;

¥ Table 5 folle on p, 14.
- 13 -
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Table 5

; Estimated Size of the Agricultural Trector Park of the USSR
and Estimated Averasge Productivity rer l5-Horsepower Tractor Unit

1950-55
Estimated Productivity
Estinated ) ) per l1l5-Horsspower
Tractor Park ' ‘ Tractor Unit
Year {15-Horsepower Units) {Bectares of Soft Plowing)
1950 800,000 a/ 469 b/
1951 930,000 B/ 480 B/
1952 ' 997,000 ’ 539
1953 1,065,000 59k
1954 1,132,000 649

1955 1,200,000 ‘ TOL

a. State Depertment estimate. 9/
b. Soviet source, 10/

Table G presents the estimated composition of the Soviet tractor
park derived from these assumptions. In order to obtain the nmubers of
Teble 6

‘Estimated Composition of the Agricultural Timctor Park of the USSR
' 1950-55

Thousand 15-Horsepower Tractor Units

Types of Tractor 1950 1951 1952 1953 1954 1925

Diesel 200 310 368 426 W sh2
Kerosene 54T 207 576 586 595 605
Ligrolne >3 >3 23 23 23 23
Total 800 930 997 1,005 1,132 1,200
- 1l -
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hectares worked each yeayr by each type of tractor, the number of l5-horse-
pover tractore of esch type is multiplied by the average ocutput per
tractor. The resulte sre presented in Teble 7. The year 1951 has been
omitted from Tsble 7, since dats for this yesr have already been presented
in Teble 3.

Table 7
Estimated Hecteres Worked by the Agricultural
Trector Park of the USSR, by Typea of Tractor
1950 snd 1952-55

Million Bectares of Sof't Plowing

Types of Tractor 1950 1952 1953 3954 1955

Diesel ol 198 253 31k 3%
Kerosene 257 310 348 386 L2o
Ligroine 25 29 31 3k 37

Total 3716 531 632 134 85

Tinelly, to axrive at fuel consumption for the years between 1950
and 1955, the nurber of hectares worked by each bype of tractor is mmltiplied
by the average fuel expenditure per bectare of that particular type of
tractor. Fuel consumption factors for 1951 are used for all years betwsen
1950 and 1955. Though fuel consumption per hectare decressed between 1947
and 1951, there ig no indication thet further decresses will necessarily
occur, sinee the 1951 fuel congumption per hectere is alresdy below the 1950
level. Toble O* sumarizes the cénsumption of petroleum products by
sgricultural trectors in the USSR celculeted from the foregoing discussion.
Consuumption of lubricants and starting gasoline was sgaln calculated on the
basis of Soviet norms, with the small dirirerence that no attempt has been
made 10 break down the consumption of these products as hetween the different
types of kerosene tractors, anl en average for all types of kerosene tractors
was used instead.,

The range of error present in theese egtimptes would eppear to bhe
somevhedt greater then that present in the estimates for 1940, 1947, and 1951.
The estimates for 1950 should not be in error by more than plus or minus
10 perecent. The estimates for 1952~55 axe subject to progressively greater
possible error, since they are besed on the Fifth Five Year Plan. All the
estimates of conswmaption of lubricante and starting gesoline mey be somewhat

low.

¥ Taple 8 follows on p. 16.
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" Toble 8

Eetimeted Consumption of Petroleum Products by all
Agxricultural Trectore in the USSR
1950 and 1952-55

Million Metric Tons

Product 1950 1952 1953 1954 1955

Kerosene 4.01 L .8l 543 6.02 6.65
Ligruine ' 0.38 0.hk 0.47 0.52 0.50

. Diegel. 1,00 1.98 2.52 3,13 3.81
Tubricents  0.64 0.90 1.06 1.23 1.h2

' Gasoline 0,13 0.18 0.21 . 0.24 0.27
Total 6.16 8.4 9.09 11.1h 12.71

2. Conbilnss.

Consumption of petrcieum products by sgricultural combines is estimated
by a method eimllear to that used for agricultursl tractors. Briefly, con-
sunptlon by conbines is caleculsted by mlbiplying the muvbey of hectares
bervested by conbines by the unit fuel consumption per hectare. The problem
is sinmplified by the fact that all combines sre belileved to operate on
gasoline. It is complicated, however, by the fact that there are two besic
types of combine in operation in the USSR: tractor-drswm and self-propelled
cenbines. Both types sxe motor-driven, but the self-propelled combines con-
sume more fuel per bectare. It is therefore npecessary to brsak down the
mumber of hectares harvested by combines into the amounts harvested by each
of the two types of corbine.!! Since thic breskdown is not directly availsble
from Soviet sources, 1t has been made on the basils of the estimoted nuubers
and productlvities of the different types of combine ' in the Soviet park.

The muber of total bectares of grein crops havvested by conbines during
1950 and 1951 has been estimated on the basis of Soviet informstion. Since
the Fifth Five Year Plan indicates no increase in the nuubexr of hectares of
grain crops during 1950-55, it has been assumed that for the period 1952-55
it will remodn constent ab the 1951 level, Soviet sources supply the per-
centoge of total hectares of grain harvested by coubinec in 1950 and 1951, end
the pleaxmed percentage incresse Ffor 1952 and 1955. This increass has been
provated equally to each of the years from 1953 through 1955. Table 9% shows
the egtimabes which hove been made of hectares hearvested by combines during

1950-55.

¥ Tmbie 9 Yollovs on p- 17,
- 16 -
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- - Table 9
Estimated Hectares of Grain Crope Esrvested by Corbines

in the USSR
1950~55

1950 1951 1952 1953 1954 1955
Total Hectares of |
Grain Crops
{M$1llions) 13/ 101.9 106.0 106.0 106.0 106.0 106.0

FPercent Harvested

by Combines 50,0 1/ 60.0 15/ 2.0 16/ 78.0 &.0 90.Cc g/
Hectares Harvested

by Conbines : :

(Millions) 51.5 63.6 76.3 8.6 89.0 95.4

a, Fifth Five Year Plen.

Toble 10* shows the estimstes of the compoeition of the combine park used
in calculating fuel consumption by combines. Teble 10 le prepared on the
basis of the folloving fects and essumptions. '

a. FPrevar.

(1) Prewar production of combines is assumed to have been equally
divided between the Kommmmar and S-1## models. 1T/

(2) 49,000 prever combines were destroyed by the Cermane. 18/

{3) Combines are assumed to have e service 1ife of 12 yeers.

b. Postuar.

{1) The number of postwer conbines delivered to egriculture, with a
breokdown between self-propelled and tractor-drawn models, is based on CIA
estimates of production.

- | {2) Tractor-drawn conbines produced prior to 1947 are essumed to be
Kommmnar models. 19/ ,

¥ Mpble 10 follows on p.l1H.
*»* 5§ refers to Stalinets.

- 17 -
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Table 10

Egtlmated Composltlion of the Combine Park of the USSR
1950-55

Thousand Conbines
Types of Combine - 1950 1951 - 1952 1953  Iobh 1955
Prevar Conbines '

Tractor-Dram Models :
S~-1 18.7 10.3 7.0 2.3

0 0
Kommanaxr 18.7 10.4 7.1 2.4 0 . o
Subtotal 374 20,7 Wl b7 O o
Pogtwar Conblnes
Tractor-Drawm Models
- Kommunexy 0.3 0.3 0.3 0.3 1 G.3 0.3
86 42,3 65.9 89.9 107.9 119.9 131.9
Self=-Propellied Models :
Sali 27 .5 53.5 8.5 103.5 117.5 131.0
Subtotal 70.1 119.7 172.7 211.7 g_i?.'[ 263.2
Total 107.5 140.h 186.8 216.4 237.7 263.2

-

{(3) A utilization factor of 50 percent has been applied to combines
delivered to sgriculture during the yesxr of delivery.

{4) Yeerly deliveries of combines to agriculture during 1953-55 are
aspuned o be maede at & rate 50 percent lowex that thet calculated for 1950-52.
This assumption has becn made, since Table 9 indicates that the nunber of .
hectares hervested by conbines will increase only 6 percent per yesr during
1953-55, whereas it increases at an aversge of 11 percent per year between
1950 and 1952,

Ta determining the mumber of hectares harvested by the varlous types of
combine, use hes been made of Soviet date concerning the productivity of
different models of combines. Tgble 10 shows the estlmeted composition of
the comblne park, and Table 11* shows the estimated hecteres harvested by
various models. The rated productivity of the S-4 and the Kommmwnar models is
1.5 hectares per hour, g_O/ end that of the -6 model is 2.2 hectares per hour,
¥ Tebie 11 follows on p- 19.

- ]_8 -
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Table 11

Estimated Hectorcs of G.ain Crops Harvested by
Models of Combines in the USSR
195055

Miliion Hectares

Models of Combines 1950 1951 1952 1953 195% 1955

S"’}-i' ].1.07 21:»7 30-3 35«5 39:,6 1‘2»8
Konmmnar 8.1 k.3 2.7 0.9 O 0
8~-6 and 8- 31.7 37.6 43.3 46.2 49.h 52.0°
Total 51.5 63.6 76.3 8.6 89.0 95.h

or 1.22 times that of the other combines. 21/ The productivity of the s-1
mociel i unknown, but it is assumed to be the same as that of the S-6, since
both combines are powered by the seme motor. In preparing Teble 11, use is
mede of these productivity weightings. ITn additlon, the assumpticn has been
made thet each type of corbine is in operstion for an equal period of time
during the year.

In calculating the fuel and lubricent consumption of combines, Soviet
fuel consumption rates of 4.5 kilograms per hectare for tractor-drawn com-
bines 22/ and 10 kilogrems per hectare for self-propelled combines 23/ heve
been uged. The consumption of Iubricants hes been calculated on the basls
of the Soviet norm for the consumption of lubricants per hectare. Toble 12%
details these calculatlons. 1840 and 1947 estimatos are included on & re=- .
latively erbitrary basis.

Three major possible sources of ervor cnter into this calculation. First,
if the nuber of prever combines in the park is smeller than thabt estimated,
a greater proportion of the bharvesting work will be done by the self-propelled
conbines, which have a higher fuel consumption rete. The reverse is edqually
true. Second, 1t is possible that some trector-dravn combine models Ao not
have motors, since 1t is known that experimento have been made with this
type of equipment. 24/ If large mumbers of these models ere in use, the
egtingted petroleunm consunption will be on the high side. Finally, the pro-
ductivity and comsumption factors which Leve been used may be somewhat in
error, since they are based on Soviet norms and rated capecities, which may
be optimistic. For these reasons, it 1s felt that the range of crror present
in these estlmetes may he as mch as plus or minns 20 percent.

3. Stationary Motors in Agriculture and Tiactors in the Timber Industry.

Information on these consuming unite is extremely scanty in the Coviet
sources which were examined. It was felt that further research on this
subject would pot yleld information which woulG substentially reviee

¥ Wabie 13 Pollows on p- 20 . . 19 . |
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Teble 12

Estimated Consumption of Petroleum Products
by Conbines in the USER
1940-55

Million Metrie Tone

1940 1947 1950 1951 1952 1953 1954 1955

Gagoline Consunmed

S-it Models . 0.12 0.22 0.30 0.36 0.40 0©.43
Kommunar Models 0.0k 0,02 0.01L Negli-~ 0 0
' glible
S-6 and S-1 Models 3.3 0.17 0.20 0.21 0.22 0.23
Subtotal 0.35 0.26 0.30 O.b1 0.51 0.57- 0.62 0.66
Lubricants Consumed 0.01 0.01L 0,01 0.01 ©0.01L ©0.01 0.01 0.0l
Total 0.36 0.27 0.31 0.42 0.52 0.58 0.62 0.67

estimates of consumption which have been used previously. Esrlier estimates
of annmual consumptlon by these units have totaled 0.1 miliion wetric tonse.
This has been arbitrarily divided into 0.05 million metric tons of diesel and
0.05 million metric tons of gesoline. Iu'bricant consumption by these units
is considered negligibleo

4. - Preliminary Estimetes of the Consumption of Petroleum Products by Motor
Treasport in Asriculture.

The present state of knowledge about the composition and utilizstion of
the agricultural motor trangport perk in the USSR is such that no accurate
estimate can be mode of the consumption of petroleum products by motor trang-
port. It is possible, however, to hazerd a guess on the order of megnitude of
this consumption. {See Table 13.)%

The 1941 Plan shows that the People's Commissariat of Agriculture was
allocated 3.34% percent of the total ton-kilometers of motor trensport for the
whole of the USSR; the People's Commissariat of State Farms, 5.61 percent; _
the People's Commissariat of the Tinber Industry, 3.74 percent; and the People's
Commissariet for Agriculturel Procurement, 11.95 percent. Thus the plamned
ton-kilometers of motor transport involved in Soviet agriculture in 1941 was
the equivalent of 25.04 percent of the total plamned ton-kilometers of motor
transport 1n the USSR.

¥ Table 13 follows on p. 21.
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The total ton-kilometers run by the entire motor transport park of

_the USSK have been estimated in an eerlier report for 1940, 1947, and

1950-52. 25/ In sddition, the increase in motor tramsport planned for
1955 in the Fifth Five Year Plan is known to be £0 to 85 percent of the

1955 level., It is therefore possible to interpolete a complete ton-kilo-
meter series for all years between 1950 and 1955. In additlon, a factor

for expenditure for gesoline per ton-kilometer also bas been derived --
0.000277h2 metric tons per ton-kilometer. g_é/ If it is semimed that Tor
all the years under conglderation, egricultural wotor traasport accounted
for 25.04 percent {the 1941 Plen figure) of the total ton-kiloweters of
motor transport -- it is possible to derive the consumption of petroleum
products by motor transport in sgriculture shown in Teble 13. In addition,
it 18 possible Lo estimate thet the consumptiond lubricante by motor trans-
port in egriculture will be 4 percent of the gasoline counsumed. g’]/ Ko
approximation of the consumption of diesel fuel by motor tranaport in
sgriculture is presented, since no information is aveilsble on which to base
such an approximation. The spproximstions of the consumption of petroleum
products showa in Teble 13 are subject to an extremely wide range of error.

w B
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AFPENDIX B

- ' GAPS IN INTELLIGENCE

The purpose of this eppendix is to indicate wherein the material upon
which this report is baged 1s inadequete and wherein coverage of the
subject is incomplete. This is done both to enable better evaluation of
the estimates presented and to point out where further research way prove
| of value.

l; Agricultural Tractors.

a. 1940, 1947, end 1951.

Though datas on the consumption of petroleum products by the
tractor park of the MIS's for these years have been supplied completely by
Soviet sources and no further research in this area is justified, the lack
of information on consumption by agricultural tractors other than those of
the MT'S's creates an important source of error in estimtes of total con-
sumption by tractors in egriculture. These date have not been found for
postwar years. They would be of great value if given at some future date
in Soviet publicmtions, or if estimated on the basis of intense research.

b. 1950

The estimates for the year 1950 could be made more accurate
either if an exmet breakdown of 1950 nondéesel horsepower between ligroine
and kerosene horsepower could be mads, or if Soviet publications subsequently
provide & breakdown of hectares worked by the different fuel-type traciors
that obvistes the necessity of estimaeting the composition of the tractor
park. It should be stressed that all efforts should be made to make thie
egtimate as precise as possible since 1950 will undoubtedly be used as a bese
year in Soviet statlstics. :

e

|
‘ c. 1952-55.

Estimates for 1952-55 are based on data from the ¥ifth Five Year
Plan. The Plan figures on inereases in tractor horsepower and in output per
tractor unit should be revised as further material becomes avellable.
Important factors not supplied by the FPlan are the comparative numbers of
diesel tractors mud kerosene tractors to be added to the park during the
5-year periocd, and information as to whether or not the present rates of fuel

e consumption per hectare are to decresse. The latter is particularly important,

as is shown by the fact that using 1947 fuel consumption factors for 1951
vesults in an ervor of approximately 2 million metric tons. .
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2, Combines.

The estimates of consumption of petroleum products by conblnes axe
not as relisble as estimates of consumption by tractors. It is firmly
believed, however, that the amount of time slready devoted Lo research on
thie subject 1s the meximm that can be spent profitably. it is doubtful
that further resesrch would uncover move sccurate information. The present
estimates are the result of considerable research and of a complex methe-
odology. The results obtained are believed to represent the extreme limits
to which estimetes of consumption by & single category of petroleuns-consuming
equipment can be carried. :

3. Stationary Motors in Agriculture sund Tractors in the Tinber Industry.

Ho over-all statistics have been found on consumption of petroleum
products by sbatlionsry motors in sgriculture and trectors in the timber in-
dustry. To estimste the inventory of eguipment and find congumption factors
in both these fields would require elsborate research which would not
necessarily produce relisble results. In view of this fact, and since the
amount of petroleum luvolved is thought to be extremely swell, it was con-
sidered more practicsl to meke an arbltrary estimate.

b, Motor Transport in Agriculture.

Essentisl prerequisite to accurate estimates of the petroleun products
consured by motor transport in Soviet agriculture are sccurete date on the
inventory of the truck park in sgriculture and on its utilization. Alternatively,
the ton-kilometers performed by trucks in agriculture would bhe necessary.

These dets ere not availleble, nor ie it anticipated thet it will be possible

to obtain mcceptable estimetes of these items except by the most painstaking

and lepgthy research. Thig, in short, 1s o gap in present intelligence which
will not readily P filled.

it is fortunate, therefore, that the need for an estimate of the con-
sumption of petrolsum products by motor transport in Soviet pgriculture is
one which is gquite specialized end not generally required for intelligence
purposes. As has been implied ip this report, estimates of the consumption
of petroleunm products by all motor transport in the USSR are presently avallable.
Prepently availsble intelligence, however, does not permit accurate ltemizing
of these estimates for the sectors of motor transport attached to agriculture
or to other sconomic or political subgroups of the Soviet economy.

5. Possible Further Refinements.

Tae breskdown of epricultural consumption by regions presented in
Teble 2 is based on distribution of the MIS's by reglons according to the
1941 Plan. Obvicusly, more recent information should be used, but it is not
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readlly cbtainsbie, snd the concentrated research necessary to improve these
estimates would require more time then is availeble.

No sttempt was made to provide a quarterly breskdown of snnual
petroleun consumption by sgriculture. Thie breakdown would be of value in
indicating when agricultural demends for petroleum products would compete
with possible wartime military requirements. 'In order to obtain this bresk-
down, it would be necessary to find indexes of the distribution of tractor

work and combipe work durlng the yesr.
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APPENDIX C

SOURCES AND EVALUATION OF SOQURCES

1. Evaluation of Sources.

This report was prepared largely from published Soviet source materials.
Fifth Five Year Plan figures were used in estimating the growth in size-and
productivity of the egricultural tractor end conmbine parks, since no other
figures are as yet available. Information on the composition, utilization,
and fuel consumption of the Soviet agricultural tractor park was based largely
on data from Soviet technical and egricultural Journals. Information from
these publications is considered to be relimsble, since it was prepered for
internal use by Soviet mensgement end plenners. Where published Soviet
_gource meterisls failed to provide the necessary deta, recourse was had
to intelligence estimetes based on analysis of Soviet source material.

Among the best of these were reports from the Department of State, perticularly
QIR Intelligence Report 5805.

The range of error believed to be present in eech component estimate in
this report is discussed in some detail in the gections of the report in which
the estimates ere developed. '

2. Sources.
Evaluations, following the classification entry and designated "Eval.,"
have the following significance:

Source of Informetion ' Information

A < Completely reliable 1 ~ Confirmed by other sources
B - Usually rellable Frobebly true

C = Falrly reliable Pogsibly true

D = Yot usually reliable - Doubtful

E - Not relisble - Probably false

F - Cannot be judged -~ Cannot be Judged

[ S REg SN 44}

Evaluations not otherwise designated are those appearing on the cited
document,; those designated "RR" are by the author of this report. No "RR"
evaluation is given when the suthor agrees with the eveluation of the cited
document .
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CIA, N/5 783.3.R92, The 194l State Plan for the Development of the
National Economy of the USSR. U.
Date for 1940 and 1947 teken from Mashiono-Traktornaye Stentsiya,
No. 9, Sep 1948. U, Eval. RR 2,
Deta for 1951 taken from Sotelalisticheskoye Sel'skoye Khozyaystvo
{Socimlist Agriculture), Aug 1952, p. 1C. U. Eval. RR 2.
Totals taken from Depsxtment of State, OIR, Intelligence Report 5805,
Major Developments in Soviet Agriculture in 1951, 20 May 1952, p- 20. R.
Date for 1940 and 1047 taken from Meshinno-Traktornaya Stantsiye, Ne. 9,
Sep 1948, Hwwl. BR 2. ,
Data for 1951 taken from Sotsialistlcheskoye 8.1’ skoye Khozyaystvo,
op- cit. Eval. RR 2 ‘
B.S. Svirshchevskiy, Eksplostatsiya mashinno-trakiornogo parke
{Utilization of the Machins-Tractor Park), 1950, p. 229. U. Eval. RR 2.
Ibid.
Mashinno-Traktorneys Stantsiya, No. 11, Nov 1947, p- 2. U. Eval. RR 2.
Planovoye Khozyaystvo (Planned Economy), Mar 1947, p. 49. U, Eval. RR 2.
Department or State, OIR,Intellipence Report 5805, op. cit.
Ibid., :
Izvestiya, 11 Mer 1952. U,
A. Kuropatkin, Voprosy ekonomiki sel’®skokhozyaystvennogo trude v SSSR
{Problems of Economics of Agricultural Labor in the USSR}, 1952,
p. 165. U. Eval., RR 2. : )
Department of Stete, OIR, Intelligence Report 5678, Drafi Fower in .
Soviet Agriculture, 17 Apr 19%2, p- 3- R,
Department of State, OIR,Intelligence Report 5805, ¢p.- cit., p. 1.
&A. Kuropetkin, op. cit., p. 199.
Planovoye Khozyaystvo, Jan 1952, p. 8. U, Eval. RR 2.
Soteialisticheskoye Sel'skoye Khozysystvo, Jun 1952, p. 5. U. Eval. RR 2.
Sel'Khozmeshine (Agricultural Mechinery), Jul 1950, p. 2. U. Eval. RR 2.
P Kolowiiteev, Tekhnicheskoye ospeshcheniye sel'skogo khozyaystve
{The Technicel Equipment of Agriculture), i94¢, p- 9. U. Eval. RR 2.
Sel'khozmeshina, Jul 1950, p. 2. U. Eval. RR 2.
M.N. Portnov, Samokholnyy kombain (The Self-Propelled Combine), 1950,
p. 4. U, Bval. RR 2. '
Sel ‘khozmsshina, Jul 1950, p. 2. U. Eval. ER 2.
_Sel'khozmashina, Jul 1951, pp. 10 and 11. U. Eval. RR 2.
Portnov, op. cit.
Sel'khozmeching, Jul 1951, pp. 10 and 11. U, Eval. RR 2.
CIA/RR FR-17, Civil Consumption of Petroleum Products in the USSR,
19 Jun 1952, 18. GClmssification of this excerpt, R. Eval. RR 1.
Tbid.
B.V. loeikov and I.P. Iukashevich, Neftanoye Tovardovediye gosboptekhizdat,

1950, Moscow - Leningrad.
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In sddition to tne sbove specific eitatione, & generel screening was
mede of all the lssues availeble in the Library of Congress of the
following Soviet periodicals for the years 194b-52:
Mashiono-Traktorneys Stantsiyn (Mechine Trector Station)
Botsialisticheskoye Sel’skoye Khozyaystve (Socialist Agriculture)
el khozmashina (Agriculturel Machinery) _ §
Jutomobil naye. i Traktorneya Promyshlennost' (Automobile and Tracdor
Industry}
Planovoye Khozyeystvo {Plenned feonony)
Voprosy Ekonomiki (Problems in Economics)
A Conslderebie mimber of Soviet books end relevent reference meterial
were alsgo consulied. :
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