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FOREWORD

Research at the International Food Policy
Research Institute (IFPRI) and corroborating
analysis from other institutions indicate
that imports of food by Third World countries
will increase rapidly in the next few decades.
Concurrently, it is probable that production
will flnctuate more in the next few decades
than in the past. These two sets of forces
prompted IFPRI researchers to investigate
the problems of assuring food supplies to
low-income countries and to the low-income
people of thuse countries, Factors bearing
on these problems include global trends in
food supply and demand, developed country
price policies, international stockholding of
wheat, trade, and food aid and other forms
of foreign assistance. It became evident that
actions by the Soviet Union were of particu-
lar importance to these food security issues.
The large amount of grain the Soviet Union
produces, consumes, and trades plus the
large fluctuations in its agricultural produc-
tion make it difficult to predict how the
world will be affected. But they make that
prediction more important to make.

Padma Desai has undertaken to estimate
future imports of grain by the Soviet Union

and the probable fluctuations of those im-
ports. Because of the difficulties and uncer-
tainties in this task, she has tried several
method's. This research repcrt presents de-
tailed results for three of them and a set of
judgmenis that cut across all the data and
analysis. The analvsis confirms that the
Soviet Union is likely to be a mdjor element
in the world grain market during the next
several years and that the fluctuations n
imports will probably be large. This may
create problems for Third World importers,
particularly if poor crop years in the Soviet
Union coincide with poor crop years in
Third World countries. The problems de-
mand that attention continue to be paid to
international agreements and to the trade,
food aid, and domestic policies needed to
solve them.

John W. Mellor

Washington, D.C.
February 1981



PREFACE

The Soviet Union imported increasing
amounts of grain during the 1970s. These
grain imports were not large in relation to
Soviet grain output, but they were massive
inrelation to world grain trade. Furthermore,
they fluctuated significantly from year to
year. If future imports are not forecast in
advance they can disrupt world trade with
serious consequences for grain-surplus and
grain-deficit countries.

It is therefore of utmost importance that
future Soviet grain imports be estimated
soundly. Accordingly. this study predicts
Soviet grain imports during 19£0-85 using
three different methods. The approach is
uncomplicated compared to the methods
usually used for prediction by economists,
Its simplicity is dictated primarily by the
limited availability, and at times the total
absence, of necessary information. Perhaps
this limitation is no more serious than the
limitations economists usually face when
investigating the Soviet cconomy. In any
case, complex procedures such as a detailed
multivariate model for predicting Soviet
grain imports are deliberately avoided here.
It is hoped that the partial regression approach
will nevertheless provide a sound base for
predicting thcse imports,

The first draft of this manuscript was

complered at the beginning of 1978. The
research effort underlying the preliminary
results, especially those relating to the
production function estimates, was partially
supported by the National Science Founda-
tion Grant No. SOC 77-07254. The project
has since been financed by the International
Food Policy Research Institute (IFPRI), |
would like to thank Balabir Singh Sihag for
assisting me with the iniiial formulations
and estimations and Ricardo Martin for
refining them with his computational skills
and analytical insights. I am also grateful to
Gunvant Desai, John Mellor, Leonardo
Paulino, Alberto Valdés, all of IFPRI, for their
suggestions aimed at defining the general
scope of the study, and to Barbara Severin,
Karl E. Widekin, and David Schoonover for
their extensive cominents on details of
Soviet agricultural data, policies, and prac-
tices. I have also profited from the detailed
reaction of D, Gale Johnson to the first draft
of the manuscript and the numerous occa-
sions on which T. N. Srinivasan and Lance
Taylor contributed generousiy with their
suggestions about methodological details.
It is needless to emphasize that the author
alone is responsible for the final results
presented here and the judgments which
they incorporate.



1

SUMMARY

Sometime in the 1960s the leaders of the
Soviet Union decided to increase their
people's consumption of meat and dairy
products and to keep thatincrease steady by
not slaughtering livestock when harvests
failed. This new policy required grain imports.
Consequently, Soviet grain imports increased
dramatically in the 1970s, with marked
effects on international grain markets. These
effects may be no less marked in the 1980s.

This report uses three methods to estimate
Soviet grain imports between 1930/81 and
1985/86. In the first two, grain deficits (or
surpluses) and imports are calculated by
taking the difference between grain avail-
ability and grain use. The third method
estimates imports directly from a linear
specification.

Grain use (except for exports and inven-
tory accumulation) for the first two methods
is estimated as the combination of the
amount of grain consumed by people and
industry and the amount used as seed and
feed. A percentage for waste is subtracted
from output, 5 percent for years when
production is below average, 10 percent for
years when it is average, and 12.5 percent
for years when it is above average. The
amount used as seed is extrapolated to
1985/86 from the linear trend of seed use
between 1955/56 and 1978/79. It is assumed
that people and industiy will continue to
consume 50 million tons of grain. Feedgrain
use is determined by a linear trend with a
dummy variable used, beginning in 1971, to
account for the policy decision to increase
consumption of meat and dairy products
without livestock slaughter. The feedgrain
estimates are consistent with a 3 percent
rise of meat output annually.

The first method uses a linear projection
of past trends to predict grain output. The
second method uses production function
estimates with Western data on the value of
gross agricultural output Thatdatais chosen
because it is methodologically sound and
easy to interpret.

Weather causes wide fluctuations in
Soviet grain output and must be taken into
account in projecting grain output. Therefore

three sets of forecasts are made for cach
method. One set assumes that the weather
and grain output are average. Another as-
sumes that the weather is bad, causing
below-average output. A third assumes that
the weather is good, causing above-average
output.

The forecasts made for the first methad
aceount for the effect of weather with a 60
percent confidence interval around Lthe trend.
The lower estimates are characterized as
below average and the upper, as above
average. The trend estimates are average
outputs. Also, 14.6 million tons are subtracted
from the output estimate of the below-
average year. This compensates for the
asymmetrical effect of the weather; bad
weather affects output more than good
weather does. The forecasts made for the
second method define a years output as
average, above average, or below average by
the number of grain-growing regions that
can be classified in terms of the Koppen
weather classification as deserts and steppes
in that year. These numbers are chosen so
that about 25 percent of the years between
1960 and 1975 have above-average output
and 25 percent have below-average output.
The year with average output is given a
dummy variable of 0; the year with helow-
average or above-average output is given a
dummy variable of 1. The forecasts of
output resulting from the first method are
used for the third,

It is assumed for all three methods that
Soviet agriculture will experience three aver-
age years, one below-average year, and one
above-average year between 1981 and 1985.
Their sequence is ignored. Soviet agriculture
experienced these kinds of years in the
same proportions between 1955 and 1980.
There is no assurance that these proportions
will be seen in the next five years, but a
better way of predicting the fluctuations of
output caused by weather has yet to be
devised.

In estimating grain demand for addition
1o inventories, it is noted that Soviet grain
output dropped 60 million tons in 1979.
Recent estimates from the U.S. Department



of Agriculture (USDA) indicate that lives;ock
continue to be slaughtered despite the 28
million tons of grain imported in 1979,80.
These figures indicate that Soviet planners
will start the 1980/81 agricultural year with
their grain stocks largely depleted. It is
therefore assumed that they will plan to
build up those stocks by importing 5 million
tons of grain in each consumption year. It is
also assumed that they will export 2 million
tons of grain each year to allied countries,

The average estimates of grain imports
for the years between 1981/82 and 1985/86,
resulting from the three methods utilized
here, range from 15 to 18 million tons
annually. If the Soviet Union imports 30
million tons in 1980/81 after the pad harvest
in 1980, then the average estimates for
1980/81 10 1985/86 incredse to 18-20 million
tons. Thisis significantly greater thanthe 16
million tons of grain imported annually
between 1971/72 and 1979/80. This is a
central conclusion of considerable impor-
tance,

At the average price of grain suggested
by a World Bank study—$220 per ton-—the
annual foreign exchange cost of such grain
imports will be between $4.0 and $4.4 billion.
I the annual growth of Soviet hard currency
export earnings decreases from about 15
percent in 1980 to 10 percent in 1985, this
import bill will constitute 20-22 percent of
the projected hard currency merchandise

earnings in 1981 and settle at 13-14 percent
of these earnings in 1985. Debt payment
also requires hard currency, and it could
increase from almost 27 percent in 1981 to
31 percent of such earnings in 1985. Yet
Soviet planners could still spend 51-56
percent of their hard currency earnings on
iinports of machinery from the West. It
seems that the hard currency costs of food
imports will be manageable.

In view of the significantly larger esti-
mates of Soviet grain imports in this study,
and the dominant role of the U.S. as a grain
supplier in the world market, it appears
that the prospects of the current U.S.-
U.S5.5. R agreement being renewed in the
future are zo00d, In fact, the minimum
amount that .he Soviet Union is required to
purchase without consultation under this
agreement is likely to be increased from 6
million tons to 8-10 million tons.

Although the estimated average grain
import requirements for 1980/81 to 1985,86
are larger than the amounts imported in the
1970s, Soviet imports need not disrupt world
grain trade or prevent developing countries
from buying the grain they need. But Soviet
imports should be planned for. The effects
of unplanned Soviet grain imports, hought
to offset a domestic harvest failure, would
be especially disruptive. This study estimates
that such imports could reach 30 million
tons in a single year.
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INTRODUCTION

It is well known that Soviet imports of
grain, including wheat, have become large
in recent years. While gross Soviet grain im-
ports averaged about 2 million tons each ycar
between 1966/67 and 1970/7 1, they reached
a record 23 million tons in 1972/73. This
represented 13 percent of comparable Soviet
grain output.! In that year, Soviet wheat
imports, approximately 16 million tons, were
50 massive that they distocated the world
wheat market and led to a depletion of the
world's reserves of wheat. The USDA estimated
recently that the Soviet Union importc.d as
much as 28 million tons of grain in the
marketing year ending June 30, 1980.2

It is also known that while in the past
grain was imported largely to offset crop
failures, it will now be imported, especially
in the near future, for a different reason: the
Soviet decision 1o increase the production
and consumption of meat and dairy products
will require that feedgrains be imported. If
such imports are significant and variable,
they will be a continuing problem for the
Soviet planners, since financing themwould
create demands on Soviet hard cunency
earnings that would conflict with technology
imports needed from the West.? They would
also be a problem for the major grain
suppliers, among them the United States,
because Sovict requirements, if massive and
unpredictable, could make it hard 1o keep
prices stable. Finally, these imports could
disrupt foreign sources of grain for grain-
deficit developing countries if a Soviet grain
harvest failed.

The aim of this report is to predict Soviet
grain imports during the years 1980-85. In
Chapter 3 total grain imports are predicted
using the simple method of taking the
difference between total supplies and require-
ments, with the major components of the

two categories predicted from simple regres-
sions. In Chapter 4 this methodology is
modifierd in one respect. Soviot production
of grain is estimated not from past trends,
but by fitting a simple Cobb-Douglas pro-
duction function with constant returns to
scale 1o alternative sets of data. Finally, in
Chapter 5, the imports of grain are predicted
using import demand functions where the
explanatory variables are domestic produc-
tion of grain, price per ton of imported grain,
a time trend, and, from 1971, a dummy
variable representing the policy decision to
import grain to keep inventories of livestock
steady.

The large fluctuations in Soviet grain
output caused by the weather make it neces-
sary to forecast grain output and imports by
defining below-average harvests associated
with unfavorable weather and above-average
harvests associated with favorable weather,
Accordingly, three sets of output forecasts
are made in this report. A forecast with a 60
percent confidence interval is made in Chap-
ter 3. Suitably defined dummy variables for
weather are incorporated into the production
functions of Chapter4. Finally, in Chapter 5
the 60 percent confidence-interval outputs
are used to derive the corresponding average,
helow-average, and above-average imports
from the import demand equation,

Underlying all three sets of estimates is
the assumption that the Soviet Union will
experience hree averape years, one below-
average year, aned one above-average year
during 1981-85 (the seqquence of this weather
aattern is ignored). The estimates in Chapters
3 and 4 also contain the assumptions that
Soviet grain stocks on July 1, 1980 will be so
depleted that imports of 30 million tons of
grain will be required heginning July 1, 1980
1o build grain reserves, that the Soviets will

1 . ; o .
All ons in this report are metric tons The data, unless otherwise stated, wie from the 1S Department of
Agriculture. The y ears, unless otherwise neted, are gramn-use or marketing years. They extend from July | ol oneyear

to June 30 of the neat,

T us. Department ol Agncultuve, Foreign Agnicultural Service, Foreign Agnieulture Cireular-— Grains. FG-22-80

(Washington, D.C.. USDA, 1980), p 2

Y Gruss Soviet medium- term and long-term indebtedness is curiently reported 1o be about $17 billion.



export 2 million tons of grain annually
during 1981-85, and that the estimated
feedgrain requirement will support an aver-
age annual increase in meat output of 3
percent. For the estitrates in Chapters 3 and
5 it was assumed that the Soviets will need

to import an extra 14.6 million tons of grain
in each below-average year because, as has
heen observed, bad weather affects output
much more than good weather does. The
arguments and analysis supporting these
assumptions arc given in the next chapter.
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GRAIN IMPORTS ESTIMATED AS THE DIFFERENCE
BETWEEN TOTAL SUPPLIES AND REQUIREMENTS

The most striking feature of Soviet do-
mestic production is its volatile fluctuation
from year to year. In contrast, of the com-
ponents of use, seed use has risen steadily,
industrial and food uses of grain have
stabilized in recent years, waste is variable
but averages 10 pereent of output, and feed
use has risen rapidly.?

In the following analysis, Soviet deficits
of grain are estimated initially as the differ-
ence between output and the requirements
for feedgrains, seed, and industrial and

casts of the domestic production of grain on
the supply side and of feedgrain and seed
use on the requirements side if the resuiting
import estimates are to be reasonable.
Grain output can be predicted from the
trend of past output or of past yield using
either a linear or a log trend. In this chapter,
future output of grain is predicted on the
basis of the followir g equation. This equa-
tion incorporates the linear trend of output
from 1955/56 to 1978/79 in Table 1 because,
of all the four alternatives, it gives the teast

personal consumption. Separate estimates estimated variance of predicted outputs:®
of waste are also included. Variations in
predicted weather patterns are considered.
Then, the resulting deficits are augmented
by estimated export requirements. Finally,
changes in Soviet grain reserves are con-
sidered, resulting in estimates of Sr.iet
imports between 1980/81 and 1985/86.5

155 #4320+ 4 70091, (1)
(38601} (7 TR50)

(Gram output),

RS- 0.9203 DW - 283, SER 204754

In all equations of this report, R is the
correlation coefficient, D.W. is the Durbin-
Watson statistic, and SER is the standard
error of the regression. Values in parentheses
are t-values of the estimates. In this chapter

Predicting Output of Grain

Eirst, it is important to have plausible fore-

* The sources. methodology, and Lmitations of the data used for the estmates m this cnapter are discussed at
length in the notes to Table 1

commenting on its estimates of the waste component, the USDA reports “ The 10 percentsaste tactar appears to
he reasonably accurate over tme, but mondividual years waste s estimated to vary from a Jow of ahout 5 percent
(largely normal losses indny years when there is no excess morsture and foreign matten to a hagh of 15 percent or
somewhat more (y ears when there is 4 lotof precipitanion duang hanesting and excess moisture cad foreign matter
would add 10 percent or more to normal losses) Fordetails, see U S Department of Agne ulture, Econome Research
Service, USSR Agneultural Suuation Review of 1974 and Outlook for 1975 Forewgn Agncultural Feonomie Report No
102 (Washirgton, D.C USDA, 1975, p 7

Karl Eugen Wildekin refers to the observations of @ Soviet authonty, who tmphies that an accurate adpustment
would redvce Soviet yield and production estimates by at least 20 percent Fordetals, see Roy Lard and Betty Laired,
“The widening Soviet Grain Crop a.ad Prospects tor 1980 and 1990,” in Roy Laird, Juseph Hajda, and Betty Laird,
eds., The Future of Agnculture i the Soviet Umion and Fustern Europe {(Boulder, Colo - Westvien Press, 1977, po 32

The problem of what discount to apply to Soviet bunker weight output data has heen disc ussed often. For an
carly study of the problem, see [y Gale Johnson, "Agnienltural Production,” sn Econome [rends i the Soviet Union ed.
Abram Bergson and Simon Kuznets (Cambridge, Mass Harvard University Press 1963), pp 212175 Forane of the
earliest exercises in applying such o discount, see Arcadins Kahan, "Soviet statistics of Agrie ultiral Output.” m
Soviet Agneultural and Peasant Affairs. ed Roy Lard (Lawrence, Kans University of Kansas Press, 1963), pp 145-150

] . - .
Bond and Levine have used a shightly different method to predict Soviet gram imports. See Appendiy |

% The standard statistical critenta, such as R (hetween 0 70 and 0 78) and the DWW stansue (between L8 and 2 0),
were hardly distinguishable 1 the four regressions, The regression equation used was chosen hecanse it numimizes
the variance of predicted outputs. Also, it was estimated from ontput data from carhier USDA teports hefore the
output figures of Table 1 from the latestUSDA report were avatlable The USDA« ontnnously updates is estimates of
Table 1. The estimates of equations (1), (2), and (3) might indicate a discrepaney from the results that could he
obtained from the fully updated figures of Table

H



Table 1 —Total supply and estimated use of grain, 1955/56-1980/81

Trede Use

Domestic Avail- Indus- Dockage Stock

Year Production® Imports  Exports Net Trade” ability* Seeds? trial® Food' Waste* Feed" Total! Change’
(million metsic tons)

1955 .56 105.7 . .o ~-19 102 19 3 15 10 26 102 =1
1956.57 125.0 0.9 5. -3.5 120 18 3 32 12 33 108 +12
195758 102.6 1.5 62 —4.7 98 18 3 13 10 34 109 =11
19538:39 134.7 1.7 77 6.0 129 18 3 13 13 39 117 +12
1959.60 11935 1.0 6.8 -58 g 16 3 3 12 30 i16 -2
1960.61 1255 08 7.0 6.2 119 20 3 32 13 41 118 +1
1961.62 13086 0.8 84 -7.6 123 2 3 44 13 15 126 =3
1962 63 130.2 0.6 8.3 7.7 133 23 2 48 14 43 130 +2
1963.64 1075 10.4 4.7 +35.7 113 25 2 37 5 32 110 +3
196465 1521 26 4.3 -1.7 150 22 3 35 17 44 130 +20
19€~ 66 1211 4.0 53 +3.7 125 24 3 44 12 56 139 —1q
1960 67 1712 39 53 ~143 170 24 3 44 14 60 134 +26
1967 68 147 9 23 o4 4.1 144 24 3 44 12 64 146 -2
1968 69 1695 1.2 73 —-6.2 163 25 3 44 17 72 160 +3
i969.70 1624 1.8 76 -3.8 157 23 3 45 23 83 177 =20
197071 186.8 1.3 85 -7.2 180 25 3 15 22 92 188 -8
1971 72 1812 8.3 69 ~1.4 183 27 3 45 13 93 181 +2
1972.73 168.2 228 1y <210 189 26 3 15 15 98 187 +2
1973 74 2225 113 61 ~3.2 228 27 3 43 33 105 214 +14
1974 75 i95.7 5.7 53 )3 196 28 3 15 23 107 206 —-10
1975 76 140.1 261 07 -25.4 166 28 3 33 14 89 180 =14
1976 77 2238 1o 33 7.7 232 29 3 15 31 112 221 +11
1977.78 195.7 189 23 ~16.8 213 28 3 15 29 120 228 =16
1978.79 237.0 156 2.8 ~12.8 250 28 3 36 28 125 231 +19
1979 80 179.0 30.5 08 -29.7 208 28 3 16 22 126 226 -18
1980 81 189.0 a0 30 4 46 10 127 217

Sources:  The datafor 1955 56 are rounded tigures from U'S. Department of Agriculture, Economic Research Senvice, Prospects for Agnicultural Trade with the USSR. ERS-Foreign
356 (Washington. D C. USDA, 19731 p 30 The datd tor 1956 57-1979 g0 are from U S, Departiment of Agniculture, Econeics, Staustics, and Cooperatives Service,
USSR Agncultural Sttuation Rev ew of 1979 and Outlook for 1 980, Supplement [ to WAS 21 (Washington. D.C.: USDA. 1980y, p 22. The figure for domestic production in

1980 81 15 the latest estimate cited 1 Soviet sources. The other figures for 1980 81 are derived using the methodologies discussed in the text,

Notes Eachvear begims on Julv 1 For 1978-79 the estimates of trade. availabiling, use, and stock change are preliminan Al the f1gures for 1979 80 are USDIA forecasts, The

domestic production tigure for 1980 81 1= also preluninan. in someears the stock char e estimates do not equal the difference between availabilin and use because

of rounded figures i the origimal sonrce
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* The domestic production figures are all from Soviet sources. They are bunker weight figures. that is. they include moisture, trash. and waste in storage and transportation.
Output includes the spring and autumn harvests. The USDA assumes that the grain output of a given year would begin 1o be available f:om July 1. Accordingly. it derives the
components of use using the output of a year running {rom July | to June 30.

b . . .
Positive net trade implies that imports exceed exports.
 Total availability is the sum of domestic production and net trade.

% The seed estimate is intended 1o be used for the next vears plantings. It is noted in U.S. Department of Agriculture, Economic Research Service (ERS), USSR Agricultural
Sutuation. Review of 1974 and Outlook for 1975, Foreign Agricultural Economic Report No. 102 (Washington, D.C.: USDA, 1975). p. 7. that: "The seed use estimates. . .cve based on
information on seeding rates. or seeding nors for the various grains. and occasionally a published seed-use figure. The changes in seed use largely reflect changes in grain
acreage and some reseeding in years when winter kill is abnormally heavy.” Also note this comment from U.S. Central Intelligence Agency {CIA), The Soviet Grain Balance 1960-73.
A(ER)75-78 (Washington. D.C.: CIA. 1975). p. 12: “The: (seeding) norms seem high compared with Western practice—in Canada the rate for spring wheat is 1.0 centne: per
hectare while in the United States the average is 0.9 centner.” However, the same ClA report cites evidence suggesting that Soviet farms meet or exceed the norms. And it notes
that the year-to-year fluctuations in seed requirements caused by winter kill range from nearly zero to 11 million hectares.

® The estimates of industrial use imply that “one to two percent of the grain crep is used by industry to make alcohol. beer. starch. and syrup” (CIA, Soviet Grain Balance p. 11).

' The amount of grain used for food 1s derived by multiplying per capita consumption{presumably of the flour in bread) by the population and converting the resulting estimates
to the equivalent of whole grains on the basis of a specified milling rate of grain into flour. For details see ERS. USSR Review of 1974 and Outlook for 1975 p. 7

The CIA uses fiour production data rather than consumption statistics to estimate the amount of grain used fur food. 1t also notes that much inore flouar is produced than is
consumed and exported. The discrepancy seems to be accounteg for by some industrial use of flour, by large losses in transport and storage. and by inadequate reporting of
consumption. For details see Cl.\, Soviet Grain Balance p. 11

® As noted in the teat, the USDA calculates waste by subtracting 10 percent from production in normal years, 5 percent in dry years {when there is no loss caused by excess
moisture and foreign madtten. and 15 percent in wet years (when excess moisture and foreign matter are abnormal).

" -Estimates of grain used for feed are based on statements by Soviet otficials concerning feed use of grain, data on feed production and use contained in Soviet statistical
handbooks, and information on feeding rates and feeding efficiency relative to livestock numbers and the output of livestock products.” (ERS, US SR: Review of 1974 and Outlook
for 1975 p. 7

By contrast. the CIA estimates the amount of grain used as feed from official Soviet data on the quantity of concentrates fed. Such an estimate certainly overstates the amount
of grain fed to livestock because tihe official data on concentrates are based on production data and are not given in terms of standardized weight. Therefore, the data contain
excess moisture, trash and dirt with no nutritional value, and weed seeds and grain admixture which may have sume feed value.

' The amount of grain used is the sum of the amounts of grain used for sced. industrial uses. food. and feed. and of the amount lost as waste.

' The estimates of stock change are derived by subtracting the total amount of grain used from availabiliry. Commenting on the reliability of these estimates, the USDA states: "It
bears repeating that the stock data are subject to awiderange of error because each of the annual changes is a residual subject to cumulative emors of estimating otheruses” (ERS,
USSR Review of 1974 and Outlook for 1975, . 7).



only, the variable t runs from 55 to 78.

These grain output estimates are calcu-
lated with a 60 percent confidence interval
because the extreme weather-induced vari-
ability of annual output (indicated by the
estimated standard error of 20.5 million
tons in equation [1]) renders point estimates
meaningless. The lower estimates are char-
acterized as below average and the upper, as
above average. The intermediate trend esti-
mates are average outputs.

Why has the narrow 60 percent confi-
dence interval been selected? Obviously,
the customary range of 90-95 percent would
make it almost certain that actual outputs of
the past and future are covered by the range
regardless of weather fluctuations. The cor-
responding output ranges would then make
it possible to make such statements as:
actual imports (corresponding to helow-
average grain output) and additions to grain
reserves plus exports (corresponding to
above-average grain output) would be any-
thing up to the estimated amounts. Such
statements do not help provide a good
indication of Soviet grain imports in the
near future.

By contrast, a 60 percent confidence
interval will provide estimates of Soviet
grain imports or domestic stock daccumula-
tion possibilities that can be interpreted as:
chances are 60 percent (almost two in threg)
that the actual imports (or adc.ons to
stocks plus exports) will not exceed the
stated estimates, Ten of the 26 observations
from between 195556 and 1980/81 are
outside the limits set Ly the 60 percent
confidence interval. Of these, five (1963/64,
1965/66, 197576, 197980, and 1980/81 ) are
outside the lower range of the mterval, and
five (1956/57, 1958/59, 197374, 1976/77,
and 1978/79) are outside the upper range,
Two of these, 1956:57 and 1958/59, are
almost on the houndary. Indeed an inves-
tigation of the distribution of observations
indicates that, whereas the above-average
observations are close to the upper houndary
of the 60 percent range (with two out of five
almost on the boundarny), the below-average

observations are far from the lower boundary
of the 60 percent confidence interval,

This pattern reveals the asymmetric im-
pact that extremes of weather have on
output. This means thatif a wider confidence
interval is selected (such as 70 percent), the
output might be overstated if the weather is
better than average. On the other hand, in
setding for the 60 percent confidence inter-
val, the estimates of output could be over-
statedt if the weather is worse than average.”

These below- average and above-average
grain output estimates (see Table 2) suggest
that with a 60 percent confidence interval,
Soviet grain output can vary as much as 38-
40 million tons in a given year.

How do the estimated outputs compare
with actual Soviet performance and targets
of grain outputs? Actuadl average output
between 1976777 and 1980/81 was 204.9
million tons (Table 1). The estimated average
annual output is 210.8 million tons. However,
since the weather pattern during the period
is known, 1976,77 and 1978/79 can he
classified as above-average years, 1979/80
and 198081 as below-average vears, and
1977/78 as an average yvear. If 14.6 million
tons are subtracted from the output of each
of the two below-average years to allow for
the asymmetrical impact of bad weather,8
annual output during the Tenth Five- Year
Plan (1976-80) would be 204.7 million tons
(Table 2), close to the actual average output
of 204.9 million tons,

Finally, the estimated average output
during 1981/82-1985/86 is 234.3 million
tons. This indicates that the Soviets may fall
short of their preliminary target (238-213
million tons) by 4-9 million tons. Undouht-
edly, the Soviet planners will revise this
target.

Estimating Feedgrain
Requirements

Outputin the near future can be predicted
with confidence intervals assigned on the

© onderto connteract Uns possibility, an estimate was made of the average size of the output shorttall that «an be
attnbuted to the weather asymimetn, It s mcorpordated m the unport estimates of 4 below-average year. The
phenomenon of weather asyvimetny and the method of quanttying its effects are discussed helow.

H
Hus tigure as derved later in this chapter,

" Voo
As faras the amount of gram produced s concerned, the calendaryear and the USDA consunptiony ear (from July

1o June 30) are interchangeable
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Table 2—Estimated output and use of grain, i976/77-1985/86

Qutput! Use
Year Average” Below Average'  Above Average' Feed" Seed"

{million metric tons)

1976/77 219.0'

1977/78 206.1"

1978/79 226.4'

1979/80 198.0'

1980/81 201.0' 126.5 303
1981/82 2249 205.5 244.4 130.3 30.8
1982/83 229.6 210.0 249.3 134.0 313
1983/84 234.3 214.5 254.2 137.7 31.8
1984/85 239.0 219.0 .59.2 141.4 32.3
1985/86 2437 2234 264.1 145.1 32.8

* The estimates of output are derived using equation {1).

b Average outputs are derived from the linear trend of output (from 1955756 10 1978/79) stated in equation (1).
¢ Below-average and above-average outputs are the lower and upper estimates of the 60 percent confidence interval
around the trend.

4 The estimates of the amount used as feed are derived using equation (2).

* The estimates of the amount used as sced are derived using equation (3).

! On the basis of the available weather information, 1976/77 and 1978/79 are classified as above-average, 1979/80
and 1980/81 as below-average, and 1977/78 as average years. These output figures minus 14.6 million tons annually
for the two below-average years when averaged over the five yeors from 1976/77 10 1980/81 will give an annual
output figure of 204.7 million tons. The actual output during the five years was 204.9 million tons.

basis of past performance, but a prediction derived explicitly from production targets
of feedgrain requirements from past patterns for meat and dairy products.

must take account of the Soviet decision to Accordingly, equation {2) is used to
increase consumption of meat and dairy predict feedgrain use. In this equation,
products. This decision implies not only feedgrain use between 1955/56 and 1978/79
that production of meat and dairy products (Table 1) is regressed on time and a simple

must be increased but that the Soviets must dummy - ariable of 1 beginning from 1971 10

maintain output of these products at a The dummy variable incorporates the policy

specified level without slaughtering cattle decision evident in 1971 to increase produc-

after every crop failure. tion of meat and dairy products without
Furthermore, the past pattern of grain slaughtering livestock.!!

use for animal feed may have reflected o

shortages of fodder and high- protein feed or (Feedgrain use), = 2340 4 10.7148 (dumay]

prescribed novms of feed. There is no guar- (7.7256) (1.9500)

antee that these elements will not change.

It is not possible to introduce refine- 1371346 ()

ments in the forecasts of feed use that can {9.9234)
handle these complications successfully. ,

Nonetheless, reasonable projections of feed- K = 09661, DW= 118, SER =731,

grain use can be made with a careful

extrapolation of recent trends, cross-checked The resulting estimates of feedgrain use
with alternative estimates of feedgrain use from 1980/81 to 1985/86 are presented in

'Y Annual meat production could have been used instead of time as an explanatory variable in this relationship. 1t
that were done, the SER of the regression would have jumped up 27 percent. Predictions of feedgrain requirements
using this procedure would cause more problems than those using time as an explanatory variable hecause annual
targets of meat production for 1980-85 are not available and would have to be forecast,

" One of the earliest references to the timing of this policy was made in ). Gale Johnson, The Soviet Impact on World
Grain Trade (Washington, D.C.: British- North American Committee, 1977), p. 20,
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Table 2 along with estimates of other cate-
gories of grain use. These suggest that the
use of grain for feed will increase from 126.5
million tons in 1980/81 1o 145.1 million tons
in 1985/86. The official estimate of the
feedgrain requirement in 1980 is about
125.0 million tons.!?

Estimates of Feedgrain Use
and Production Targets
for Livestock Products

The estimates of feedgrain use derived
by using equation (2) may now be cross-
checked against those that can he obtained
by using the projected targets of meat and
dairy products. The relevant calculations
are presented in Table 3. An average increase
of 3 percentin meat production over actual
productionin 1980 is assumed. The feedgrain
requirement is then computed by multiplying
the actual and targeted amounts of meat and
dairy products produced by the coefficient
of feedgrain requirement per unit. The U.S,
Central Intelligence Agency (C1A) estimates
of “. .. grain for maintenance of horses as
draft animals plus grain required 1o accom-
modate inventory increases of other live-
stock™3 are finally added to the resulting
estimates. These figures, however, fall short
of the predicted estimadates of feedgrains
using equation (2) by about 11 million tons
in 1970. This shortfall increases 10 29 million
tons in 1985, It must be explained.

The gap occurs despite the application
of rising feed norms so that they do not

constitute an explanation. According 1o
David Schoonover, the gap can be attributed,
in part, to the absence of pulses from the
grain feed coefficient and their presence in
the estimates of feedgrain use in Table 1.
The importance of this discrepancy can be
measured by the amount of pulses produced:
7.6 million tons in 1970 and 3.5 million tons
in 1975.1 All of this, excluding allocations
for seed, would be used to feed animals.

Another reason for the gap, according to
Schoonover, is that some of the feedgrains
used in a given USDA consumption year are
accounted for by the livestock products of
the next cdlendar year. The reconstructed
estimates in Table 3 do not account for this
lag because they are calendar year estimates,
With feedgrain use increasing, and assuming
that a certain fraction of feedgrain use
stated in a consumption year results in
livestock output in the next calendar year, 15
the estimates of feedgrain use that incor-
porate these lags(Table 1) would be increds-
ingly higher than the estimates of Table 3

These comments ensure that the 1wo
sets of estimates are comparable. The esti-
mates of feedgrain use of Table 2 will
therefore be interpreted as supporting an
averdge annual increase in meat output of 3
percent during 1980-85. Such a performance
of meat output would be compatible with a3
percent average annual increase of per
capita real personal disposable income dur-
ing 1980-85.'° and an income clasticity of
demand for meat of 17 if imports of meat
and population growth were negligible, With
Soviet population growing about 0.8 percent
annually, such a growth of meat output will

Y s figure 1s ated e David AL Schoonover, “Soviet Agncaltue and Grain Trade in the 1976-80 Plan,” a paper
presented at the Corporate sponsur Senunar, Russtan Resedrch ¢ enter, Harvered Universiy, Cambrudge, Mass.,
Februany 1978, p 17 he USDA sstiniates of feedgran requurements in fable 1 are gher than the Soviet taget
figures because the Sovaet tigtres arve based ona calendar year. bt the USUA figures are hased on a consumption

year that meludes sivmonths of the nest calendar vea

10 possible thataf the hvestock slaughter of 1979 and el 1980 continues mio late 1980 and later, the
estinates of feedgrmnreqmrements naedan this paper woutd he somew hat large evenal the time: Lag problem did not

enst
[}

CIA 1979 p 149
]

US Central Intelhigence Ageney, S S K Long ferm Outlook for tiran Imporis FRT9-10057 U (Washington, Do

US Department of Agnculture, Loonomie Researo b Setvce SO Agncultural Sutuation Review of 1976 and

Outlook for 1977 Foreipn Agncultural |eoanom Report No 132 iWashungton, e USDA. 1977) p 2
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th

Ihid . p 5

INCIA USSR Long-ferm Outlook ths tracGon os estimated to be one tird

1 .
D Gale Johnson, “Sovter Agncuttare and World Trade in L ann Prodiers. o Prospects for Agncultural Trade with the

USSR.ERS-Foreign 356 (Washington, 1
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Table 3—Feedgrain requirements, 1970, 1975, 1980, and 1985

Output/Requirement 1970 1975 1980 1985

{million metric tons)

Output of livestock products®

Meal 12.3 15.0 15.1 17.4

Milk 83.0 90.8 490.7 98.0

Eggs 2.2 3.2 3.7 4.0

(kilograms)

Grain used as feed per kilagram of livestock product”

Meat 35 3.5 3.6 3.7

Milk 0.3 0.3 0.3 0.3

Eggs 3.5 35 3.5 3.5
Feedgrain requirement tor output of livestock products' 75.4 91.3 94.6 107.8
Feedgrain requirement to maintain livestock

inventories 5.5 7.0 94 8.7
Total feedgrain requirement 80.9 98.3 104.0 116.5
Feedgrain requirement estimated from past trend of

feedgrain use” 92.0 89.0 126.5 145.1
Difference between feedgrain requirements estimated

from past trend and the total above 11.2 -9.3 225 28.6

Sources:

The production data for 1970 and 1975 are from U.S. Departiment of Agriculture, Economics, Statistics,
and Cooperatives Service (ESCS). USSR Agneultural Situation: Review of 1978 und Outlook for 1979,
Supplement 1 to WAS 18 (Washington, D.C.: USDA, 1979). p 1 and U.S. Central Intelligence Agency
(CIAL, USSR Long Term Outlook for Gramn {mponts, ERT9-10057 (Washington, D.C.- CIA, 1979), p. 12. The
output data for 1980 are from Soviet sources. The meat output target of 17.4 million tons in 1985 implies
an average annual growth rate of 3 percent over 1980. The corresponding Soviet target i517.0-17.5 million
tons The milk output of 98 willion tons in 1985 is the average of the Suviet target of 97-99 million tons
The egg output target of 4 million tons in 1985 is {rom Soviet sources.

Ihe estimates of egg output are converted from the number of eggs to tons at the rate of 18,182 egps per
ton (U.S. Department of Agriculture, Leonomic Research Service, USS R Agneultural Sttuation: Review of
1974 and Outlook for 1975, Foreign Agricultural Economic Report No 102 [Washington, D.¢ USDA, 1975].
p. 30

The amounts of grain us «las feed per Kilogram of output are fr- m ESCS, Alternative Futures for World Food
in 1985 vol. 1 World GOI Model Analyncal Report Foreign Agricultural Economic Report No, 146
(Waslangton, D.C USDA, 1978), pp. 93 and 131 The estimates of the amount of feedgrain required to
maintdin livestock my entories are from CIA, USSR Tong-Term Outlook p. 14

* The figures tor 1970, 1975, and 1980 are actual outpats. The 1985 figures are Soviet output targets stated in the
Eleventh Five-Year Plan (1981-85)
® The feeding coctticients assume that the growth and fattening oyeles of livestock are standardized. Feedgrain use

figures denved from these coetficients, therefore, do not take into account premature slaughter of livestock, such as
oceurred in 1975 As a result, the feed use figures tor 1975 denved from feedgrain norms are 9.3 willion tons higher

than the

USDA estimates stated here from Table 1

© These figures are derived by multiplying output of livestock products by the feed norms,

* These figures are calculated trom equation (2).



imply continuing shortages. Moreover, as
meat output during the Tenth Five- Year Plan
(1975-80} hardly grew,!8 fulfilling these tar-
gets would be an arduous task for the Soviet
planners.'® Their fulfillment would neces-
sitate large grain imports, as the estimates of
this report indicate.

A final caveat must be inserted. These
feedgrain use estimates may need adjust-
ment because feeding rates change as feed-
grair s are substituted for roughages and
prote n feed or because the consumption of
anim | and dairy products changes as retail
prices Jo. However, the projected feed re-
quirements based on the past pattern do
incarporate the increase in feeding rates
that began about 1964/65: . . . the average
rates of grain fed per livestock production
unit are estimated to have increased about
two thirds from 1964/65 10 1974/75.729 More
tothe point, . . .Soviet plans on feed require-
ments imply that little increase in grain
!’ecdin;z' rates is anticipated in the next few
years,"?2!

Moreover, potential price changes of
meat and dairy products can be ignored for
the short period under consideration.22 More
specifically, retail price increases can be
plausibly ruled out except as a measure of
last resort, although they also would help
alleviate another problem—the growing bud-
getary subsidization of meat and milk prices.23

Estimating Seed Requirements

The linear trend of equation (3} is used to
extrapolate seed use.23 The trend is estimated
Irom seed use data irom 1955/56 to 1978/79
{Table 1},

{Seed usel, — 90785+ 0.99341 (3)

57210 (164310)
R' = 09899, D.W. = 1,49, SER = 1.0182.

The estimates of sced requirements based
on this equation, presented in Table 2,
increase steadily through 1985/86.

Estimates of Grain Consumed
by Industry and People and
the Waste Discount

The pattern of grain use suggests that
the remaining uses of grain can be estimated
readily. The USDA estimates in Table 1 show
that the amount of grain consumed by
industry and people is steady. It has therefore
been assumed that these amounts remain
stable at 4 million tons for industry and 46
million tons for people, a total of 50 million
tons. With population growing about 0.8
percent per year, such constant use of grain

H ~—
" 1975 mea output was 14 968 nnllion tons Inthe latest otticial sources, meat outputin 1980 1s stated 1o be 15

mullion tons with a dechne of 2 percent in 1960

I the official prices of meat products are kept constant, the excess demand will manifest itself m quening and an
increase of meat prices i the apen markets Evenaf they are (ulfilled, the output targets for 1985 (Table 3) imply that
the output of meat will e 62 Kilograms per capita, of milk, 350 hilograms per capita, and of eges, 2599 egps per

Ccapita. Incontrast, U S_consumption per « apita m 197
of the 1985 Sovietoutput targeny and 164 balograms of nilk
target). Soviet consumption of mulk excesds U s consump

2was |14 Mlograms of meat aid meat products (184 percent
and milk products (47 percent of the 1985 Soviet outprat
on apparenthy because of the high proportion of hutter

in the Soviet diet Also, Soviel meat outpat figures dre ot a slanghter-werght basts and are not comparable with the

U.S figures

I . o -
Schoonuver, "Soviet Agrultone and Tade pois

This inerease s assocrated with o decrease mthe amounts of

roughages and protein feeds supplied 10s not mdi ed By relative prce changes Whetta dummy was 1 orporated
t account tor this nise m equation 12), the estimated coetiigent was statsthically not signeticant

2
hid

2
Olticalietal prces of livestock products were imcregsend 30 percentin oud 1962 They have not beenmcreased

sifice

b Schoonmer, Soviet Agnculinre and Trades po8 The policy of nat ¢ hangimg the retal prces of food texcept ol
imports such as cotteey was teathinmed at the July 1978 Plentm by General Secretany Brezhiney According ta Soviet
estimates, the subsidies tor food products. about 22 nllion tables, made up 18 percent of gross agre ultural output
1977 (US. Departent of \griculture, Econonmics, Statistics, anied Cooperatives Servce, USSR Agncultural
Sttuatton Review of 1978 and OQutlvok for 1979, supplement 1 to WAS 18 [Washington. D.C - USDA, 1979], p. 25)

3

statistically not significant
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for items like bread and vodka implies that
the per capita consumption of grain for
these items decreases slightly. Such a de-
crease is also implied by the USDA estimates
of grain use for these categories in Table 1.

Finally, the discount for waste is assumed
to be 5 percent for below-average, 10 percent
for average, and 12.5 percent for above-
average production. The maximum discount
of 12.5 percent may be reconciled with the
USDA practice as follows: the USDA dis-
counts production 15 percent when 100
much precipitation causes abnormal amounts
of moisture, weeds, and seeds to appear in
harvested grain. However, adoption of the
narrower 60 percent confidence interval
rules out the occurrence of such abnormally
moist weather. In fact, for the period 1955/
56-1980/81, the discount rate of 12 to 15
percent is applied by the USDA only for
three above-average years, 1973/74, 1976/77,
and 1978/79. All of these were outside the
60 percent confidence interval. For the
remaining above-average years, 1956/57 and
1958/59, which are just covered by the 60
percent confidence interval, the discount
rate used by the USDA varies from 8 to 10
percent. In view of this, a discount rate of
12.5 percent for the above-average grain
output estimates of Chapters 3 and 4 was
chosen in this report.

Estimated Grain Deficits or Sur-
pluses During 1980/81-1985/86
Without Weather Specification

Table 4 shows the estimates of grain
deficits or surpluses based on the assump-
tions discussed above in this chapter (out-
lined in the notes to the table) and on the
assumption that the U.S.S.R. will not change
the size of its grain stocks or trade in grain.
The deficit for 1980/81 is based on actual
grain production and predicted use. The
estimates for the other years are based on
predicted production and use.

The estimates in Table 4 suggest many
interesting possibilities. If grain output from

1981/82 to 1985/86 were average, the Soviet
Union would still have a grain deficit of
about 8.6 million tons per year. Below-
average grain production would result in an
annual deficit of as much as 15.8 million
tons, but not more. Above-average output
performance, similarly defined, would result
in surpluses not greater than 2.9 million
tons per year. The official estimate of output
for 1980/81 of 189 million tons could mean
that the deficit will be as much as 27.3
million tons. It will be less if livestock
continues to be slaughtered. Since that
possibility cannot be assessed confidently,
it seems reasonable to accept an estimate of
25 million tons for the 1980/81 deficit.

Estimated Grain Deficits or Sur-
pluses with Weather Specification
and Export Possibilities

While these estimates are plausible, the
occurrence of average, below-average, and
above-average years should be defined pre-
cisely if the deficits and surpluses are to be
estimated in relation to a probable weather
pattern.

Predicting Future Weather
and Output

Predicting the impact and occurrence of
future weather with a precise sequence of
average, below-average, and above-average
years is impossible. Even defining the impact
of past weather in terms of output falling
outside the 60 percent confidence interval
is not satisfactory. The complex structure of
Soviet crops and climate makes the available
weather information inadequate. Stephen
Wheatcroft has discussed crop-weather re-
sponse and the limitations of the standard
approach which captures this response by
relating crop yields over vast areas to monthly
precipitation and ean air temperatures
without regard to stages of plant physiology
and phenology.2® From this perspective,
incorporating the impact of weather via the

5 Stephen G Wheateroft, “The Significance of Climatic and Weather Change in Soviet Agriculture (With Particular
Reference to the 1920s and 1930s),” Paper No. 11, Soviet Industrialization Project Series, Center for Russian and East
European Studies, University of Birmingham, Birmingham, UK., 1977, pp. 1-19 Evidently Russia was acknowledged
10 be a pioneer in the development of “the first compiehensive approach to the weather crop problem which

extended over a large geographical area”
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Table 4—Estimated grain deficits and surpluses, 1980/81-1985/86

Surplus or Annual Average,
Grain Nutput Deficit 1980/81 1981/82 1982/83 1983/84 1984/85 1985/86 1981/82-1985/86
(million metric tons)
Average Deficit C -8.7 -8.7 -8.6 8.5 8.6 -8.6
Below average Dehicit ~27.3" =159 ~15.8 —15.7 -15.7 -15.7 158
Above average  Surplus o +2.7 +2.8 +2.9 +3.1 +3.2 29

Below-average and above average outputs are estimated as the low er and tpper values of the 60 percent
confidence interval of equation (1) This means that there is a 60 percent chance that in a below-average
year actual grain output will not be less than the estimated lower value and that the deficits will not he
more than the stated amount. Similarly, the chances are 60 pereent that the grain output i an ahos e-
average year will not be move than the estimated upper value and that the surpluses will not be more than

Notes:

the stated amount.

The estimates of gram outputs and of teed amd seed requaretnents are from Table 2. Gram use for human

and industrial consumption 1s assumed 1o be g constant 50 million tons. Waste 1s estimated 1o he §

c

percent (or below-average output, 10 percent for aserape output.and 125 percent for above-average

output.

The abov e estimates incorporate the dsstnption that existing grain stocks remanounchanged and that

there are no gram i’ ons or exports

* The estimated deficit for 1980 81 15 based on the followang estmates outpnt, 189 milhion tons, seed use, 303
million tons: human and industnal use of grain. 50 milhon tons; and feedgrainuse, 126.5 million tons Five percent
of the 189 million tons is subtracted as waste As the slaughtering of hvestock may continue thiough 1980, the

estimated feedgrain use 15 a little high

60 percent contidence interval and dummy
variables, as will be done in Chapter 4, does
not seem to he altogether objectionable,

But handling the impact of past weather
in the manner just described and naking
forecasts are wwo different things. The pre-
cise sequence of average, below-average,
and above-average vears during 1980-85 is
also needed,

Itis possible to go dlong with a report of
the CIA that seemed to prefer g forecast of
Soviet weather for 1978-80 hased on
projection of the “harsh climate” of 1962-
65:%% “This was a dry period for the entire
grain belt, with hot summers in the spring
grain regions and cold winters in the winter
regions.”2” This grim forecast is predicated
on the assumption that the Northern Hem-
isphere began to warm ap in 1975: ", rains

2

have returned to the Sahel and India, and
rainfall has decreased in the Soviet grain
belt.”?® During the late 1960s, in contrast,
the Northern Hemisphere was cooling. This
period was marked by changes such as the
Sahelian drought. failures of the Indian
monsoon, increasing polar ice, and increased
rainfall in the Soviet grain helt. The CIA,
therefore, regards the 1975 Soviet drought
as an indication of the end of this favorable
climatic trend and a retnrn to the harsher
conditions of the early 1960s. The CIA does
not mdake a convincing cdase for this con-
troversial view, But even if it were to he
adopted, it would be consistent with a large
number of alternative sequences of bad and
good years during 1980-85. It would still
leave no determinate, single number to
adopt for that period.2?

When discussmg the unpactotweatbier onoutpatin the spring and fall of o givenvear, the calendar year and the

USDA cotsumption vear are nterchangeable Thus 19700 15 the same as 1978 79 10 1980 81

5
(Washington, D¢ CIA, 1976). p 23
“ b p 2

Us Central Intelhigence Agenoy, USS B The Impact of Recent ¢ hmate Change on Gram Production. ER76-10577 U

I Daiel 1 Bond and Herbert S Levine, ey and Graan i Soviet Hard Carreney [rades im0 s GIIRTess,
ot Economue Committes, Soviet fconomy i a Lime of Change 2vols (Washington, D C US Governnent Prinnng
Office, 1979), 2 261 the CIA forecast of weather was adopted o snabe gram tmport predictions for 1978-8%5. but the
sequence of good and had vears of 196168 was eossentially chosen arbitrartly as the sequence for 1978-85 CIA,
USSR Long-lerm Outlook forecast Soviel gram uuports for 1980 aned 1985 assuming, alternatively, favorable and

average weather for each yvear
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The problem of the sequence of the
average, above-average, and below-average
years can be avoided if the less difficult
problem of their likely occurrence is solved
by ohserving their frequency between 1955
and 1980. This is an inexact, rule-of-thumb
procedure, It is adopted with many reserva-
tions.

Classifying the 26 years between 1955
and 1980 for that purpose as above average,
below average, and average with a 60 percent
confidence interval gives some evidence
that the number of above-average and helow-
average years is about equal As already
indicated, a 60 percent confidence interval
leaves five years clearly outside the lower
range (below-average) and five years outside
the upper range of the interval (above-
average). The remaining 16 observations fall
in the average vange. Accordingly, the long-
run weather pattern for the Soviet Union
scems 1o be that three fifths of the years are
average, and the remaining are almost equally
divided between below-average and above-
average years.

In this paper it will be assumed that the
weather between 1981 and 1985 will be
average, below average, and above average
in the same proportion. That is, three years
will De average, one year will be above
~verage, and one year will he below average.
This assumption is shaky. 1t is adopted only
because a firmer one is not 1o be found.

Unfortunately, the sequence of these
years cannot be predicted. A below-average
vear following an average year will affect
output ditferently from a below-average
year following an above-average or a below-
average year, The omission of the impact of
the sequence is a serious limitation of the
calculations of this report. The calculations
can, however, adjust for the deficit arising
because a below-average year depletes stocks
more than an ahove-average year adds to
them, {This asymumetry is relerred to above.)

Given this pattern of the effects of
weather on production—three average, one
helow-average, and one above-average year
during 1981-85—the annudl average esti-

mates (Table 4) show a total deficit of as
much as 38.7 million tons. Itis assumed that
for the above-average year exactiy 2.9 million
more tons of grain will be produced than
used.

Furthermore, for the period 1955/56 10
1980-81, the total net deficit from the asym-
metrical effects of below-average and above-
average years is about 72.8 million tons. 3
when distributed among the five below-
average years, this estimate yields an average
net deficit caused by weather asymmetry of
about 14.6 million tons. With the addition of
this amount to the deficit of the below-
average year during 1981-85, the total deficit
would be as much as 53.3 million tons.

Predicting Exports and Total Deficits
Setween 1981/82 and 1985/86

Export requirements must be added to
this deficit. Soviet grain exports, mostly
wheat, to Eastern Europe, Cuba, Vietnam,
and elsewhere, beginning in 1956/57 (Table
1) declined from 6.6 million tons annually
between 1956757 and 1960/61 10 6.2 million
tons annually between 1961/62 and 1965/66.
They rose to an average 7 million tons
between 1966/67 and 1970/71 when domes:
tic grain output was less volatile—not a
single year was below average or above
average. Exports declined further to 4.2
million tons annudlly between 1971/72 and
1975/76. They averaged 2.3 million tons in
the four years beginning ir. 1976/77.

Because exports declined from plan to
plan in the past, it can be assumed that
exports between 1981/82 and 1985/86 will
average the recent level of 2 million tons,
with the exact amount determined by the
specific circumstances of a given year. The
paramount consideration in Soviet grain
trade policy and decisions will continue to
he the need to import grain when domestic
harvests fail so that livestock inventories
can be maintained. This makes it unlikely
that the Soviet Union will import grain in
order to export it. The only recent exception

Y The actual surplus of the tive above-average years (1956, 1958, 1973, 1976, and 1978) 15 estimated by subtracting
from the actual output the corresponding output ol the upper 60 percent range; the actual deticit ol the five below-
average years (1963, 1965, 1975, 1979, and 1980} 15 estimated by subtracing actual output trom the corresponding
sutpui 4 the lower 60 percent range The net defieit, 72.8 nulhon tons, s the difference hetween these two totals,

This asymmetry is brought out more clearly later in the estimated parameters of the weather dummies in the

production functions. See Table 5.
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was the Soviet decision to buy less than a
million tons of rice from India and to ship it,
presumably directly, to Vietnam. Morcover,
the Soviet Union may decide not to supply
grain to an ally when its harvest fails,
especially when it fails as badly as the 1979
harvest did,3!

The estimates, then, indicate a total
deficit of up to 63.3 million tons hetween
1981/82 and 1985/86. Of this, 38.7 million
tons represent the deficit of use over avail-
ability. A further 10 million tons are ac-
counted for by export commitments during
the five years and 14.6 million tons are
attributable to the difference between the
effects on output of the below-average and
above-average years. As for 1980/81. the
Soviet Union can be expected to import 25
million tons of grain, if no grain is exported
and stocks are not changed. Whether such
massive amounts can be found in the world
grain markets is doubtful, hut this question
will be discussed later.

Estimating Changes in Grain
Reserves and Imports

These deficits can be met by reducing
stocks or hy importing grain. A formidable
problem arises when trying to determine
how the Soviets use these alternatives to
meet deficits: official information on the

current size of grain reserves is not available.
In making these estimates, it is particularly
important to know the size of the grain
reservesonJuly 1, 1980. These and additions
to the reserves can make up for grain
shortages in the future,

However, aqualitative indication of cur-
rent Soviet grain reserves can be discerned
from the measures taken to combat the
decline in grain outpat in 1979/80. Because
the 1980/81 crop was also poor, the Soviet
plannevs will probably use these measures
even more earnestly,

Abaathalf of the decline during 1979/80
seems 1) have been offset by imports before
July 1, 1980. An carly estimate of the USDA
indicated that, of the 35 million tons of
wheat and feedgrains the Soviet Union was
expected to buy between July 1, 1979 and
June 30. 1980, approximately 30.5 million
tons scemed to have heen contracted for
from all exporting countries, presu mably for
delivery by July 1, 1980, although some of
this amount may not reach the Soviet Union
until later,32

Furthermore, indications are that a short-
age of feedgrains remains, making some
slaughter of livestock necessary.33 This will,
of course, reduce meat and milk output, ™
According to the latest official estimates,
meat output declined by 2 percent in 1980,

Finally, the Soviet Union, according to
the USDA, managed to accumulate 19 million
tons of grain (all wheat) during 1978/79
(Table 1).3% While this may have provided

The dechime 1 Sovier gramn output i 1979, about 26 percent (60 million tons), comeided with declines in
agnicultural outpar i Czechoslovakia 4 percent) and Poland (2 perceny 1t is not surprising, therefore, that the
USDA estimated aggregate Soviet eAports i 1979 80 to he only 800,000 tons. The poor 1980 grain hanest, 189
million tons, makes it unhbely that the Soviet Uniton can « ontnbute anything to Poland, whichs estimated to need
at least 8§ mlhon tons in 1980 (vee the Wall Street Journal November 1O, 1980, p. 27).

Y Lo detals, see the Now York Jumes Apnl 10,1980, pp AL DI2 A ording tothe USDA's latest estunate, the Soviets

had nported 28 muilhon tons of pratn by Jaly 1 1980

A report i L konomicheshas a Gazeta na 29, 1930, gavethe followimg account of vestock inventones on state and
collective tarms ancthe fist halt of 19680 1 he pereentages in parentheses represent numbers in 1980 compared to
numbersinthe irsthalt of 1979 Cattle, 435 nullion heat (101 percent), cows. 29 6 nnllion head (101 pereent); swine,
56 million head (98 percent), sheep and goats, 143 9 million head (98 percent), and poultny, 704 illion head {102.6
percenty These figures suggest that all kinds of Iy estoch were slaughtered, hut proportionately more swine, sheep,
and goats were, so that ther nunbers an state dand callective farms dechned.

12

The same report i Fhonomicheskaya Gureta 1o 29,1980 saul that production ol meat on state gl collective

farms i the tirst halt of 1980 was 99 percent of producton i the fisst half of 1979 The total wnonnt of milk
produced was 96 percent of the amount produced mthe tnst half ol 1979 Furthenmore, partiahinformation on state
aied collective tara producion in the Dirst seven months ol 1980 andheates that production dechned in July hut

recovered some in August Thus producion of meat on state
the amount produced i July 1979, bt productionin Aug

and collective farms in July 1980 was only 85 percent of

UsSt 980 was 84 percent of the wimount producedin August

1979 Accordimg o Latest othicial estimates, meat output dechned by 2 percent i 1980

1 . - :
For details, see Michael 1 Zahn, “Soviet Livestock Feed N Perspective an US Congress, Joint Eeonomic

Comnuttee, Sovier Feonomy in o hime of Change 2 vols (Washington, 1 (

2175
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some relief3 it is clear that the Soviet
policymakers had to make extraordinary
efforts (undoubtedly intensified by the U.S.
grain embargo) to buy grain and sidtighter
livestock. The slaughtering is likely to con-
tinue.

Everything considered, it seems realictic
to say that the Soviet Union began 1980/81
onJuly 1, 1980 with its grain reserves largely
exhausted.3” Therefore it can be assumed
that the Soviet Union cannot rely on domes:
tic grainreserves to meet any grain shortage,
including the 25-million-ton shortage of
1980/81. All of the deticit will have to he
filled by imports. This assumes away the
crucial issue of the choice hetween stock
depletion and grain imports.

Furthermore, the assumption that there
were almost no grain reserves on July I,
1980 (except those set aside for strategic-
military consicderations) leads to the assump-

tion that the Soviet Union will avoid a
recurrence of the scramble for grain imports
and the involuntary slaughter of livestock. It
will probably decide instead to accumulate
grain by importing 5 million tons of grain
cach year during the six years heginning
July 1, 1980.

Given these assumptions, the total short-
fall of grain to be filled by imports between
1980/81 and 1985/86 will be 30 million tons
during 1980/81 and up to 88.3 million tons
hetween 1981/82 and 1985/86, indicating
average annual imports of up to 17.7 million
tons during the Eleventh Five-Year Plan
(1981-85). The financial implications, cs-
pecially the hard currency cost of this
amount of grain imports, and the question
whether the Soviets will be able to get 30
million tons of grain in 1980/81 will be
discussed in Chapter 6.

% The USDA has many reservations about the reliability of its estimates of stock change (see Table 1, note j).

Again, it is well known that in the Soviet Union wheat is used for animal teed. Between [971/72 and 1275/76,
wheat accounted for 35 percent of the grain used for feed. Also. beginning in 1972 73, Soviet feedgrain ampons
exceeded wheat imports. 1t is probable that this pattern will continue. fFor details, see ibid., p. 166

3
Of course it can be assumed that the Soviet planners set astde some grain as 4 strategic stockpile: This stockpiies
to meet grain requirements during military emergencies and is not used to meet shortages caused by harvest failures
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4

THE PROBLEMS AND POSSIBILITIES
OF ESTIMATING SOVIET GRAIN OUTPUT
USING THE RESULTS OF PkODUCTION FUNCTIONS

In Chapter 3, Soviet grain production
was predicted using past trends. 'n this
chapter, the possibility of predicting it using
production function estimates is explorec.
For this approach an agricultural production
function needs to be estimated. This is a
major task in itself. But the approach must
also forecast the amount of inputs the
Soviets will put into agriculture so that the
production function can he used to estimate
future Soviet agricultural output. The task is
made even more difficult because, although
it requires predicting the output of grain
alone, estimates are available only for inputs
into all agriculture Morcover, since weather
is an important factor in determining pro-
duction, Soviet weather must be forecast as
well, a task that makes only "conditional"
forecasts possible, as the earlier analysis
showed. The method used to predict grain
output in Chapter 3 above is far simpler, but
the analysis helow is important and provides
a different perspective on forecasts of Soviet
grain imports.3¥

Specification and Estimation
of the Production Function

The agricultural production function is
defined as:

Q = .'\C/\' l\'"'l . M'“.’ . Rln, . LIIIA‘ C e (4)

where
A> 0 0%a =1,

and o ta,ta,ta =1

The dependent variable, Q, stands for agri-
cultural output. Different cstimates of it are
used. These are the Western gross measure
and the Western net measure, both in
rubles, and the author's estimate of agricul-
tural production in million metric tons
based on Soviet official data. The Western
gross measure and agricultural production
intons include such inputs from agriculture
as feedgrains going into animal hushandry,
but the Western net measure subtracts
them. Furthermore, whereas the physical
measure of output includes trash, waste,
and moisture content, the Western estimates
do not. Finally, the estimate of agricultural
production in tons employed in prodiction
fnction estimation is put together from
data in Soviet sources. In contrast, agricul-
tural output is officially measured by its
value and is derived by weighting the physical
output of all items, presumably with con-
stant prices,

The explanatory variables in equation
{4) are capital stock (K) in agriculture given
in Soviet sources, labor employed (M) in
agriculture as estimated by Murray Feshbach,
current inputs(R) in agriculture as estimated
by Douglas Diamond, and area sown (L)
during the agricultural year as given in
Soviel sources. The data, their sources, and
their limitations are given in Appendix 2,
Tables 10 and 11.

In addition to capital stock, labor in
man-hours, current inputs, and sown area,
dummy variables arc also included for weath-
er, with each year in the period classified as
average, above average, or below average on
the bhasis of the number of grain-growing
regions that can be classified in that year as

To experts on Soviet agriculture, this “successful” estimation of anagricultural production function is important.
The analysis also spotlights important deficiencies and suggests refinements,
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deserts and steppes.3? These classifications
for the 27 growingregions of the U.S.S.R. are
made in a recent report of the CIA for the 16-
year period from 1960 to 1975 on the basis
of the Koppen method of weather classifica-
tion4? On the basis of this information,
approximately 25 percent of the observations
were assigned to the lower end of the
distribution as above average and 25 percent
were assigned to the upper end of the dis-
tribution as below average. The remairing
observations were characterized as average.
As a result, five years (1969, 1970, 1971,
1973, and 1974) with less than 3 regions
classified as steppe and desert are called
above average (one year had none), and four
years (1960, 1962, 1963, and 1975) with
more than 11 steppe and desert regions are
called below average (one year had 16). Both
these sets of years are then assigned dummy
variables of 1. The remaining years {(includ-
ing the entire pre-1960 period) are assigned
values of 0.

This simple specification oi the weather
variable was adopted after several other
formulations of the weather index were
experimented with, Arnt estimation of the
production functions without a weather
variable was tried first. Then an attempt was
made to formulate two weather variables,
associated with actual temperatures during
January, February, and March in the southern
Ukraine and precipitation between July and
October in the entire growing region.

Then an experiment was made using four
dummy variables, one cach for one standard
deviation above mean temperature (HTEMP),
one standard deviation below medn temper-
ature {LTEMP), one standard deviation above
mean precipitation (HPREC). and one stan-
dard deviation below mean precipitation
(LPREC). As this procedure proved unsatis:
factory, the four dummy variables were re-
duced to two, so that above-average weather
was defined as HPREC plus HTEMP and below-
average weather was defined as LPREC plus

LTEMP. This would mean that the weather
variable for a below-average year would
have a dummy of 2 if low precipitation and
low temperature were combined, 1 if only
precipitation or temperature were low, or 0 if
neither precipitation nor temperature were
low. The dummy variables for the above-
average year would be similarly defined.

All these weather specifications were
tried using first four, then three inputs{with
capital at 8 percent merged with current
inputs), and with and without technical
change. The results were either economically
meaningless or statistically poor.

Equation (4) is first fit to all three sets of
outputs without introducing weather. The
results not presented here indicate that it is
impossible to extract satisfactory estimates
of the tour input coefficients and the tech-
nical change parameter from 26 observations.
when the technical change parameter is not
considered, the t-values of the estimates
improve only slightly. However, the problem
of collinearity between the capital and cur-
rent input series when bhoth grow steadily
still persists. Therefore, capital, with an 8
percent return, is merged with the current
input series*! When the technieal change
parameter is reintroduced in the estimation
procedure, the results again indicate that
the estimates of technical change and the
input cocfficient are strongly collinear for
capital plus current inputs. A justifiable
procedure, then, would be to estimate the
production function without a technical
change parameter and with capital and
current inputs merged together with an 8
percent return assigned to capital.

when the dummy variables for weather
discussed carlier are introduced, the same
procedure is used, and the entire sequence
of estimation is repeated. The production
function then becomes:

Q-8 (?, ‘ \I,D,» : 1,?1 o (5)

The wedather varable has been used several times in specitications tor estimatmg and forecasting Soviet graimn
output Hans Wagener adopted the more than s percent deviition of gram output fromeits trend value as a provy for
weather (Hans thgen Wagener, “Sectoral Growth-— The Case ol Soviet Agnealtue” e Forschsbeneht 1973
[MUnchen Osteuropa Instnt, 1974 p 670 nther SOVMOD ) model, Dondld Green and Christopher Higgins nsed
awedther ey consinucted on the basis of deviation« of spring and stmmer precipitation from normal monthly
valtes during the growmg season and of winter temperatures i the Ghrame see Donald W Green and Chnstopher
Higgins, SOVMOD T A Macroeconomie Model of the Soviet Union [New York: Academie Press, 1977] pp. 2549-200)

40
44

Sonvaet dastry

CIN, USSR Impact of Recend Chmate Change p 90 and Appendic A

The 8 percent rate of retnrn, though arbittans, s usually apphied 1o capital stock i the Soviet economy and in
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where

B?.0,0SGiS land B, +0, +3, = 1.

C, represents capital stock with an 8 percent
annual flow plus current inputs. The other
variables are defined as before. The results
are in Table 5.

The reasons for omitting technical change
as a parameter to be e ~licitly estimated in
this production function seem persuasive.*?
Although some factors, including policy
changes in agriculture, may have contributed
lo increased factor productivity sporadically
in scattered geographical areas of the coun-
try, they could not have contributed signifi-
cantly to agricultural productivity in the
entire country for the whole period since
1955. Furthermore, all the inputs that con-
tribute tn agricultural output are included
explicitly in the estimating equation. This
procedure minimizes the likelihood that the
productivity of an omitted factor is left in
the residual as technical change. Lastly,
with the same end in view, dummy variables
are included for weather as discussed above,

A feature of the estimates in Table 5
hased on equation (5) is that the estimated
coefficients reveal a steady range of values
when the dependent variable is changed,
making them quite credible. Almost all the
estimates are statistically significant,

several of the specific features of the
estimates should be emphasized. The statis-
tical criteria of the RZ, SER and D.W.
statistics used to assess the estimates with
and without weather generally indicate im-
provement when weather is introduced. In
the specification with weather (Table 5),
output increases betv cend3 and 61 percent
in response to the application of land: the
magnitude of the response to capital and
currentinputs is between 34 and 40 percent 43
By contrast. the output response to the

application of labor is only 5 to 18 percent.
It would be interesting to compare these
figures with estimates of factor shares in
value added to Soviet agriculture. The most
recent estimate of these factor shares is
available for 1966 with a share of 0.58 for
labor, 0.12 for land, and 0.30 for capital
(including current inputs and livestock).#4
In the production function estimates, the
Western measure of net agricultural output
corresponds most closely to value adde.
The corresponding coefficient of labor is
0.12; of land, 0.53; and of capital including
current inputs and livestock, 0.36 (Table 5).
If the Cobb-Douglas constant-returns-to-
scale specification were accepted for tie
production function of Soviet agriculture
and if factors were rewarded according to
their marginal productivity, then it would
seem that in Soviet agriculture !abor is
overpaid and land and capital (plus current
inputs and livestock} underpriced. Indeed,
the production function estimates rai-e
doubts about whether factor productivity in
Soviet agriculture can he calculated by
plugging estimated factor shares into a
Cobb-Douglas, constant-returns-to-scale pro-
duction function.4°

Finally, the estimates of output response
to weather show that the decline in output
caused by below-average weather is larger
than the gain in output caused by above-
average weather. This asymmetry may reflect
the meagerness of normal rainfall in areas
such as the Ukraine so that marginal short-
falls have serious adverse effects whereas
marginal increments of rainfall have limited
impact. This asymmetry also implies that
the distribution of the weather variable is
skewed. Therefore, average weather is defined
toreflect the asymmetry, with approximately
50 percent of the observations having be-
tween 3 and 11 steppe and desert regions.
Because the distribution of the steppe and
desert regions is skewed to the right, the

I

the econometnic jusufication tor omatting the residudl 1s that, bec ause the « apital stock has a trend, the estimates
o the residual and the capital coetticient have an inverse relationshup A discission of this point in the conwest of
Sovtet agneuliare can be tound i Wagener, “Sectoral Growth,” p T

3.

Clearly the high output coetficient tor capital and urrent Inputs incorporates the technical change parameter—
expheitly excluded from the estunating equation-—because capital and current inputs are the only nputs that
merease steadily This parameter, therefore, has 1o he mterpreted with caution

4 .

Fordetatls see Douglas B Diamond and Constane e Krueger “Recent Developments m Output and Productivity
in Soviet Agriculture” 1 Uy Congress, Joimt Econommne Comnuttee, Soviet Eeonomie Prospects for the Seventies
(Washington, D C . US Government Primting Office, 1973). p 329

5

Suchan imteresting procedure is used in Douglas B Diamond.” Trends i Ouipar, Inputs, and Factor Productivity

i Soviet Agriculture,” n US Congress, Joint Economic Commttec, New Duaecions n the Soviet fconomy
(Washington, D.C2ULS. Government Pranting Otffice, 1966), and Diamond and Krueger, “Recent Developments.”
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Table 5—Production function estimates for agriculture, 1950-75

Coefficients’
Capital and
Current Above- Below-

Measures of Inputs® Labor Land Average  Average R
Output B, B, B, Weather Weather InB (SER)  D.W.
Weslern gross 0.3956 0.1788 0.4256 0.0415 —0.0759 0.2960 0.9706 1.48

output (8.4697) (2.4364) (1.3326) (2.4694) (1.0996) (0.0474)
Westea net 0.3553 0.1180 0.5268 0.0433 —0.0809 —0.0041 0.9667 1.60

output (7.3781) (2.9262) (1.3477) (2.5540) (0.0148) (0.0489)
Agricultural pro- 0.3409 0.0503 0.6088 0.0557 —0.1313 1.7595 0.9993 2.10

duction in tons (6.0587) (2.6558}  {1.6832) (2.9562) (5.1889) {0.0633)

Sources: The output and input data from which the production functions are estimated are given in Appendix 2,
Tables 10 and 1.

* These coefficients are calculated from the production function stated in equation (5} of the text.
® The estimates of capital stock are combined with current inputs assuming an 8 percent rate of return.

¢ weather for 1960-75 is classified as above average, below average, or average. Average years dre given dummy
variables of 0. Above- average and below-average years are given dummy variables of | Approximately 25 percent of
the years are defined as above average and 25 percent are defined as below average on the basis of the number of
regions that can be classified as steppe and desert in each year with the Koppen weather classification. The
remaining years, approximately 50 percent, are classified as average. As a result, years with 2 or fewer desert and
steppe regions are defined as above average and those with 12 or more such regions are defined as helow average.
For lack of information, all years before 1960 are treated as average.

This procedure failed to give a meaningful result for the production function defined in terms of agricultural
production in tons. Therefore, the reported results incorporate an arbitrary classification of the weather variable.
Years with above-average weather have 3 or fewer regions defined as deserts and steppes and years with below-
average weather have 10 or more regions defined as deserts and steppes.

modal value of such regions will be less
than the mean and the weather categoriza-
tion tilts the average weather in the direction
of the lower modal value.

Capital Stock

Ideally, capital stock can be estimated in
two steps. The value of investment in the
economy and agriculture's share of it could
be estimated first. Then the completed in-
vestment projects in agriculture, when added
to existing capital stocks (minus scrappage),
would vyield the required capital stock pre-
dictions at a given time, Unfortunately this
cannot he done.

Thus, whereas aggregate Soviet invest-

Predicting Future Qutput of Grain
and Inputs in Soviet Agriculture

Several sets of problems arise when the
production function results of Table 5 are

used to forecast Soviet grain output. The
first set of problems arises in estimating
capital stock, area sown, man-hours, and
current inputs during 1980-85. There are
particularly difficult problems in predicting
the capital stock. These are only imatched by
the difficulty of making a “scientitic” predic-
tion of the weather.

ment increased 42 percent during 1971-75,
it is expected to grow by only 25 percent
during 1976-80. The share of agricultural
investment is expected to rise from 26
percent during 1971-75 to 27 percent during
1976-80.46 These figures suggest that aggre-
gate investment in the economy during
1981-85 may grow no more than 22.5 percent

* Eor details see David M. Schoonover, “Soviet Agriculture in the 1976-80 Plan,” in Roy Laird, Joseph Hajda, and
Betty Laird, eds., The Future of Agriculture in the Soviet Union and Eastem Europe (Boulder, Colo.: Westview Press, 1977),
p. 80. Capital investments in agriculture accounted for 26 percent of total investment in the economy 1n 1978,
compared with 27 percent in 1977 (see ESCS, USSR. Review of 1978 and Outlook for 1979, p. 19).
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with agriculture’s share about 25 percent.

However, it may be difficult to translate
investment in agriculture into agricultural
capital stock formation, The investment
figure includes several items. It certainly
includes dishursements for new irrigation,
land reclamations, and acquisition of trucks
and tractors. “During the 1971-75 period, it
was apparent that a new type of investment
expenditure was ‘credited to the agricultural
sector—the investments in the state repair
shops of Sel'khoztekhnika, in the facilities
of rural construction, in local agricultural
product processing plants, in construction
materials for irrigation and amelioration
and in construction and operation of rescarch
institutions."#” However, Soviet agricultural
capital stock figures ahways include capital
stock formation for such items as agricul-
tural raw material processing and construc-
tion material for irrigation. All of these are
subsidiary or auxiliary to agriculture. There-
fore, a spurt in investment for these items
would imply growth corresponding to it
after a suitable time lag in agricultural
capital stock formation.

However, it is not clear in what precise
manner and to what extent the exercise
should include . . .investments in the in-
dustrial branches supplying agriculture: the
tractor and truck industry, the mineral fer-
tilizer industry, pesticide production, ete, 48
According to official practice, these invest-
ments result in capital formation in industry,
but only deliveries of trucks, tractors, and
farm cquipment add to capital stock in
agriculture, Fentilizer and pesticide deliveries
are additional flows of current inputs. There-
fore the growth of agricultural investment
these account for would not account for a
corresponding growth of agricultural capital
stock except for deliveries of items such as
trucks and tractors.

Another problem arises because, though
the growth of agricultural capital stock

includes the growth of livestock inventories,
it is not certain that the targeted outlays of
agricultural investments do. All these com-
plications make it impossible to translate
the targeted outlay of agricultural invest-
ment into the formation of agricultural
capital stocks,

While agricultural capital stock during
1980-85 cannot be estimated in this fashion,
neither can the past pattern of capital stock
in agriculture provide a reliable guide to
future capital stock formation. This stock
has fluctuated considerably but grew at a
rate of 10 percent annuatly during 1970-75
when investment was shifted into agriculture,
(The average of these fluctuating annual
growth rates of agricultural capital stock
was, during 1955-60, 9.3 percent; during
1960-65, 7.4 percent; and during 1965-70,
6.6 percent) It is generally agreed that the
extraordinary rate of growth of 1970-75
cannot be maintained.

Capital stock in agriculture during 1980-
85, therefore, has to be estimated somewhat
arbitrarily. For this exercise, a growth rate
for capital stock of 7 1 2rcent each year was
chosen, beginning with a capital stock of
179.022 billion rubles in 1955 prices on
January 1, 1979.

Area, Man-Hours, and Current Inputs

It will be assumed that the area sown
during 1980-85 will remain at the current
(1975-78) annual level of 218 million hec-
tares.49

Perhaps the most ditricult input to pre-
dict is man-hours. Although the number of
man-hours worked fluctuated hetween 1950
and 1975, it had declined by the end of the
period. The decline between 1965 and 1975
was at an annual rate of 0.46 percent (this is
the average of 10 anunual growth rates). It is
certain that the number of man-hours worked

Y see Arcadias Kahan, "Shifts to Off-Farm Agricultural Inputs in the Tenth Economic Plan: The Economic and
Institutional Implications,” 1n Roy Laird, Joseph Hajda, and Betty Laird, eds., The Future of Agnculture in the Soviet
Union and Eastern Europe (Boulder, Colo.: Westview Press, 1977), p. 21.

48

1hid.

* This assumption that area will he constant seems to centlictwith the provision in Table 2 that seed requirements
increase gradually, at the rate 0f 0.5 million tons annuatty. However, as was said when cquation (3) was interpreted,
the coetftcient of seed with respect 1o land is statistically not signihicant. Tts possible that increasing yields per
hectare (with area constany) will require imcreasing amounts of seed along with more equipment services, fetilizer

application, and so forth
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will continue to decline in Soviet agriculture,
but it is difficult to predict the size of the
decline with confidence. The figure cited
above makes a decline of 0.5 percent an-
nually, starting with a man- hour application
of 67.6 billion in 1975, seem reasonable.
Finally, curi 2t inputs are projected

from the declining annual growth rates of

the past. They showed average annual in-
creases of 9.2 percent during 1960-65, 6.2
percent during 1965-70, and 5.3 percent

during 1970-75. (These, oo, are averages of

annual growth rates.) Considering the sig-
nificant shortfalls in fertilizer application
during 1975-79.59 the current input applica-
tion during the Tenth Five- Year Plan (1976-
80) cannot exceed the annual increase of
1970-75 citerl above. Assuming that fertilizer
production and distribution during 1980-85
cannot improve dramatically, an annual
growth ~ate of 5 percent of input application
during 1975-85, beginning with 9.73 billion
rubles in 1975, will be assumed.

Weather During 1981-85

It shall he assumed as before that the
years 1981 to 1985 will have three average
years, one above-average year, and one
below-average year. The sequence will be
ignored. Since the estimated production
function parameters with Western gross
output in Table 5 already account for the
asymmietry of weather's effects on output,
the asymmetry will not be allowed for
sceparately in these forecasts.

Conveiting Predicted Agricultural Qutput
into Tons of Grain Output

The final set of problems with predicting
future grain output arises hecause the pro-

{footnote 49 continued)

duction function estimates are hased on
total agricultural production, in value and
in tons, whereas the requirement estimates
of grain use, in tons, make it necessary o
predict grain output in tons. It will be
recalled that the Western output measures
use 1968 price weights to aggregate individual
items and are therefore in value terms,
whereas the third measure of output used to
estimate the production function above is a
simple addition of tonnage figures from
Soviet sources, The last estimate would
therefore seem at first sight to be appropriate,
despite its crudeness, 1t lends itself more
readily to predicting grain output in tons
from agricultural output (also in tons). This
procedure, however, does imply an assump-
tion of a systematic relationship based on
the past pattern between Soviet grainoutput
and total agricultural output.

On the other hand, both the Western
measures, gross and net output in 1968
rubles, are sound methodologically, They
are derived by appiying 1968 price weights
to physical outputs of agriculture. However,
it is difficult to convert these predicted
values into tons of grain except by making
highly restrictive assumptions. More to the
point, these values are based on estimates
of tonnage that are far below the official
Soviet estimates. This raises the problem of
comparing the predicted grain tonnage out-
puts with the official estimates of grain
requirements given in Table 1. This makes it
necessary o increase the predicted outputs
in order to make them comparable to the
estimates of grain use. Furthermore, the
tonnage estimates for 1981-85 hased on the
Western net ruble measure would need to be
increased also by adding independently
made forecasts of feedgrain use. This is on
top of the adjustments required because
both Western ruble measures incorporate
tonnage figures made on a standard basis

Rather than assume that area s constant, i Lad and Tand, - The Wadenimg Sovier Gram Crop” po 30, it as
assumed that the area sown wall decline trom about 218 0 mlhon hectares to 210 0 nullion hectares in 1985, 1he
Laards argue that . the Khrushohiev new Tands policy had grossiv overextended the sowimg base” (Lad and Land,
“The Widening Soviet Gram Crop” po 280 Futhermore, they say, graimn ated was expanded o over 130 nullion
hectares m the early 1960s, 1 pant by reducing unpustitiably the area tett tallow ncthe and regions On the other
hand, it may be possible 1o keep area constant by steadily veclaiming new Lind by dramage and by migating
meadows and pastures, approvmately Fomillion hectares may have been added annualh to crop cultination i
recent yedrs (see LSCS, USSR Review of 1978 and Outlook for 1979 10 200 1tis ditficult to predict how long this will
continue. Such a steady merease mught perant efficient agioultonal practices by allowing an equivalent amount of
land to be kept fatlow while tatal area s held constant

i

Michael Dy Zahn, " The 1979 Gram Harvest and Prospects for the Fatare,” o paper presented at the Corporate
Sponsor Seminar, Russtan Research Center, Harvard Universsty, Cambrdge, NMass, 1979
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whereas the Soviet estimates are made on a
bunker weight basis.

In view of these considerations, the
output estimates used and forecasted here
are based on the estimates in Table 3
derived from Western gross output in 1968
rubles. On balance, this seems the least
objectionable procedure.

To convert the predicted ruble values of

these outputs into the comparable Soviet
tonnage measure, it is first assumed that the
ratio of the 1968 ruble measure and the
underlying Western tonnage estimate for
1980-85 remain the same as for the period
1960-75. The ruble estimate is multiplied by
this estimated ratio, 1.3209, to get the
corresponding Western tonnage estimate.
The latter is then divided by 0.6302, produc-
ing the comparable official Soviet measure
of grain output, because the official Soviet
figures for grain tonnage must be discounted
by 0.6302 to get the Western grain tonnage
figures.

Admittedly, these are not satisfactory
procedures. But as production function data
are available only for Soviet agricuiture as a
whole and as it is desirable to forecast grain
output on the basis of the Western gross
ruble measure because it is methodologically
less problematic to interpret than the Soviet
tonnage output, these procedures seem to
be the only ones available. The resulting
output estimates are presented in Table 6.

How do these production tunction out-
put estimates compare with the estimates
based onthe linear trend of past output? The
estimates of grain output in Table 2 were
made with above-average and below- average
variations, attributable to weather, from the
mean output with a 60 percent confidence
interval range. In other words, if the weather
is better than average or worse than average,
there is a 60 percent chance that the actual
surpluses and deficits will not exceed these
estimates.

By contrast, the methodology used for
the estimates of Table 6 defines above-
average and below-average years more ex-
plicitly by the number of regions that can be
classified as steppe and desert with the
Koppen weather classification., However,
this methodology has limitations. In an
above-average year output cannot be pre-
dicted if the number of steppe and desert
regions is 0, 1, or 2, because the dummy
variable of 1 assigned to the year includes
all three possibilities. Similarly, in a below-
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Table 6—Estimates of grain output
based on production function
parameters for agriculture,
1976/77-1985/86

Below- Above-
Average Average Average
Year Output Output Output

{million metric tons)

1976/77 208.248"
1977/78 204.616"

1978/79 218.707"
1979/80 198.886"

1980/81 203.391"

1981/82 224.467 208.061 233.978
1982/83 229.575 212794 239.303
1983/84 234.800 217.639 244.748
1984/85 240.214 222.656 250.392
1985/86 245.681 227.725 256.092
Notes: The coefficients used for deriving the output

figures of this table are estimated from
equation {5} of the text using Western gross
output. These coefficients are stated in
Tables. Furthermore, taking past and recent
growth patterns into account, it is assumed
that agricultural capital stock will grow 7
percent and current inputs, 5 pereent each
year; that man-hour application will deeline
0.5 percent annually; and that the amount
of cultivated land in agriculture will remain
fixed at 218 mill on hectares.
Above-average cutput is output in a year
with 2 or fewer desert and steppe regions in
terms of the Koppon weather classification,
Below-average output is outpul in 4 year
with 12 or more such regions. Both classes
of years are given dummies of 1. Average
years with desert and steppe regions from 3
to 11 dare given dummies of 0. For lack of
information, a dummy of 0 is adopted for
each year hefore 1960.

* As in Table 2, the predictions of output during the
Tenth Five-Year Plan (1976-80) assume that weather
was above average during 1976/77 and 1978/79, helow
average during 1979/80 and 1980/81, and average
during 1977/78.

average year, the output and corresponding
import possibilities cannot be distinguished
if the number of steppe and desert regions is
12 or more, (It could exceed 16 in the
future).

While the deflinition of the weather
index is discrete in terms of a stated interval
of steppe and desert regions and therefore
unsatisfactory, this methodology does give
forecasts of grain output and the corre-
sponding imports associated with given
amounts of inputs, This improves on the



earlier method of extrapolating future output
from past trends. Also, the explicit incor-
poration of the weather, however imperfect,
is a step in the right direction.

The resulting estimates of grain output
are stated in Table 6. Since the Koppen
weather classification of the CIA is not
available beyond 1975, the weather infor-
mation available in USDA annual reports on
Soviet agriculture was used to designate two
years, 1976/77 and 1978/79, as above average:
and two others, 1979/80 and 1980/81, as
below average. For the period between 1976/
77 and 1980/81, annual output averaged
206.8 million tons. The estimate of output
from the trend methodology in contrast was

204.7 million tons and actual output was
204.9 million tons.

Table 7 shows the estimated deficits of
grain corresponding to the output estimates
in Table 6. Assuming that between 1981/82
and 1985/86 three years arc average, one is
above average, and one is below average,
allowing for 25 million tons of stock to
accumulate; and assuming that 10 million
tons will be committed to exports, aggregate
imports during the period will be 76.8
million tons. This is less than the 88.3
million tons estimated earlier from past
trends. It suggests that 15.4 million tons will
be imported each year, less than the carlier
estimate of up to 17.7 nillion tons.

Table 7—Estimated grain deficits and surpluses based on production function

parameters, 1980/81-1985/86

Surplus or Annual Average,
Grain Output Deficit 1980/81 1981/82 982/83 1983/84 1984/85 1985/86 1981/82-1985/86
{million metric tons)
Average Deficit L =9.1 -8.2 -7.5 -6.3 -8.0
Below average  Deficit -27.3" -13.4 -12.7 —-12.2 =116 -12.6
Above average  Deficit S -6.4 -5.3 -4.6 -3.8 -5.2
Notes: The estimates of deficits represent the excess of grain use over output. Furthermore, they are based on

the assumption that existing grain stocks remain unchanged and that there are no grain imports or

exports.

The figures for average, below-average, and above-average output are given in Table 6. Among the
components of use, the estimates of feed and seed requirements are given in Table 2; grain use for human
and industrig] consumption is assumed to remain constant at 50 million tons; waste is estimated to be 5

percent for below-average, 10 percent for average, and 12,5 percent tor ahove-average outputs,

* The estimated deficit tor 1980781 1s based on the following estimates: output, 189 million tons; seed use, 30.3
million tons; human and industrial use of grain, 50 mullion tons; and feedgrain use, 126.5 million tons. Five percent
¢’ the 189 million tons is subtra ted as waste. As tae slaughtering of livestock may continue through 1980, the
estimated feedgrain use is a little high.
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5

PREDICTING GRAIN IMPORTS

USING REGRESSION ESTIMATES
OF IMPORT DEMAND FUNCTIONS

The last set of estimates of grain imports
for 1981-85 is made by fitting Soviet import
data for grain directly to several explanatory
variables (see Appendix 2, Table 12).

Oneof these variables is Soviet output of
grain {Qg). Since the imports {although re-
ported and taken from official Soviet sources)
would be weighted by the American system,
the Soviet bunker weight estimates of do-
mestic production must be lowered. The
method used by the USDA is used here,

Another variable, the price in rubles per
metric ton of grain imports (P), is derived
by dividing the value of grain imports by the
tonnage. Both are reported in official Soviet
sources. The data for a third variable, Soviet
production of meat (Q,,). are taken from
official sources.

A fourth variable, Soviet production of
feedgrains (Qg). could contribute to an
explanation of grain imports (which are
largely feedgrain imports). Another, Soviet
exports of grain to allies (X;). may influence
Soviet grain imports. Finally, a dummy vari-
able incorporates the decision, evident in
1971, to maintain grain imports at levels at
which livestock slaughter is avoided and the
production of livestock products rises
steadily.>!

The regressions, hoth lincar and log-
linear, are estimated for the period 1950-75.
All the data from Soviet sources are for
calendar vears. Among the explanatory vari-
ables, domestic grain output (Q.). price per
ton of imported grain (P;), and domestic
production of feedgrains Q) are lagged
one year to account for the lag between the
decision to import grain and the delivery of
the grain,

St

The dependent variable, grain imports
{Mg). is specified on a gross basis. This can
be justified by arguing that the Soviet Union
imports grain for the entire Soviet bloc,
Having thus defined M; on a gross basis, it
is possible to investigate, on the basis of the
size of the estimated parameter, whether
grain exports to allies (X;) influence these
imports.’2 The practical consideration for
adopting Soviet grain imports on a gross
basis (rather than a net hasis) is that some
entries in official sources for net grain
imports during 1950-75 arc characterized as
zero, negative, or insignificant. This makes
it difficult to estimate the regressions. Finally,
the dummy variable is explicitly introduced
in 1971 to reflect the shift in policy men-
tioned above.

Characteristics of the
Actual Import Pattern

The estimated parameters, however, must
be interpreted in terms of an analytical
framework suggested by the actual Soviet
import pattern during the period, including
the change in policy that became evident in
1971. The characteristics of this pattern can
be determined by answering several questions.

Do Soviet imports of grain (M) more
than make up the shortfall in domestic
production? If so, the coefficient of imports
1o domestic output (lagged one year) would
be greater than | in the linear regression.
The evidence provided by the pattern of
Soviet imports of grain suggests that the
Soviets do not normally use imports to make

Because reliable and sufficiently long time-series data are lacking, Soviet hard-currency balances and gold

reserves cannot be included as an explanatory variable that could influence the decision to import grain. Similarly,
because firm data on grain reserves are not available, the impact of grain reserves on the decision to import grain will

not be considered.

52 - . . . ;
The problem could also be handled by estimating two separate cquations, of gross Soviet grain imports and Soviet
grain exports, and deriving net Soviet grain imports as the difference between the two.
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up the entire shortfail of domestic produc-
tion. Instead, the evidence suggests that a
shortfall is usually accompanied by other
measures, such as rationing of bread, slaugh-
tering of cattle, and reduction of stocks.
Therefore, one restriction placed on the
estimated parameters is to reject values of
the estimated coefficients of imports(M) in
relation to domestic production(Q;) thatare
greater than 1 in the lincar relationship.®3
The signs of the estimated parameters should,
however, he negative.

Second, while it is reasonable to assume
that the Soviet planners do not make up the
entire shortfall in domestic production with
imports, the amount of grain imported will
certainly be influenced by the amount of
grain produced domestically. Rather than
introduce the unsatisfactory weather dummy
variables 0 and 1, used earlier in the produc-
tion function estimates, directly in the im-
port equation, the range of below-average
and above-average outputs generated by ‘he
60 percent confidence interval presented in
Table 2 will be relied on instead. They will be
used to estimate the corresponding amounts
of grain imported.

Third, how large is the response of
imports to prices of grain(P;) lagged by one
year? One would assume that the price
elasticity response is low, perhaps much
less than 1 in the log-linear relationship,
because Soviet import decisions in the past
were influenced by considerations other
than price. Also, if the Soviet planners
decide in the future to continue to maintain
their livestock inventories, price will not
have the decisive effect on imports. In any
case, the signs of the estimated coefficients
should be negative.

The implications for grain imports of
Soviet meat production also need to be
discussed. Thesc are straightfonward in the
sense that rising meat production would,
other things being equdl, require feedgrain
inputs, including those from imports, to
increase, so that the sign of the estimated
parameter will he positive. As some live-
stock was slaughtered in the past when
harvests failed, the value of the estimated
parameter would he less than it would be
otherwise.

5%

Finally, it would be reasonable to expect,
as hefore, that grain exports to allies (X;) are
unlikely to influence Soviet imports of grain
(M..). When harvests are good in the Soviet
Union and crops fail in allied countries, the
Soviet Union will not need to import grainto
export to allies. When harvests fail in the
Soviet Union and in allied countries, Soviet
planners may decide to meet export commit-
ments out of stocks. They may also decide
not to export grain to an ally when there are
acute shortages in the Soviet Union.

Estimation Procedure
and Criteria of Selecting
the Preferred Regression

When estimating the regressions, three
types of dummy variables were specified in
order to explain the policy change evident
in 1971. These were O for the period 1950-70
and | for 1971-75, a dummy variable speci-
fied for 1971-75 with a coefficient related to
Q;. and a dummy variable specified, again
for 1971-75, with a constant term and a
slope with respect to Q. It is clear that the
first specification alters only the intercept
of the regression from 1971, the second one
alters only the slope, and the third one alters
both the intercept and the slope. The results
of the third had to be rejected outright
because the t-values of the slope and the
intercept dummies when used simultane-
ously were not statistically significant. Al-
though the value of the second is statistically
significant when defined in terms of the
slope parameter alone, the result had to be
rejected because itimplied that the effect of
domestic grain production on imports had
increased since 1971. This contradicts the
interpretation that the policy change of
1971 was to increase imports above the
1950-70 trend only to avoid livestock slaugh-
ter and maintain the livestock inventory.
Therefore, the dummy variable selected,
also statistically significant, was defined in
terms of the intercept alone {that is, 0 for
1950-70 and 1| for 1971-75).

Time and meat production were included
in the initial specifications as explanatory

M,/ being less than s consistent with g J .\1,,/0()4' (Q, bemg greater than | in the log-linear  relation-

ship because the latter also depends on the proportion of domestic production the average value of imports make

up. 1t is small for the Soviet Union.
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variables, However, they were highly col-
linear. Also, though meat is more explicit,
time is easier to forecast. In any case, the
equation with the time trend meets the
statistical criterion of R? a little betrer.
Therefore, the specification defined in terms
of time, rather than meat output, was selected.
The parameters for feedgrain output
{Qge;) and grain exports (X;) were statistically
not significant. As a matter of fact, removing
these variables from the specifications im-
proves the R? of the regressions and the t-
values of the remaining parameters.
Finally, the elasticity coefficient for the
price of grain(P;,) in the log-linear specifica-
tionsuggests a high (greater than 1) sensitiv-
ity of Soviet grain imports to price. This,
however, contradicts the interpretation stated
earlier that price does not have a decisive
effect on the decision to import grain.
Taking all considerations into account,
the most satisfactory estimates are given by
the linear equation (6) below, defined in
terms of (Q), . (P¢)y.,. time, and a simple
dummy \'ariaf)'c O {upto 1970) and 1 (after

1971);
(M), = oos20(p, ). |

{1452

233603 - 0 IHH(‘L,)- |
(L7808, (3 1099

+ 0.83473 ttmey
(3.2619)

< Y517y tdummy), (6)
14 2386)

R = 07095 SER = 3394 DW = 2135

The variable t runs from 51 to 75.

This equation suggests an interesting
pattern of the effects of the explanatory
variables on Soviet grain import behavior,
The coefficient of 0.18 for domestic grain
output implies that only 0.18 million tons of
grain is imported to offset a 1 million ton
decline of grain output. Moreover, the es-
timated price clasticities of grain imports
are decidedly below 1 when the coefficient
0f 0.0520 is used to estimate the elasticities
for the period under consideration. And
{inally, the decision to increase meat output
from 1971 without slaughtering cattle will
add 10.5 million ton< to grain imports each
year.

Estimates of Grain Imports

Estimates of the imports of grain based
on equation (6) are presented in Table 8.
Average, below-average, and above-average
Soviet grain production hetween 1980 and
1385 arc assumed to he the same as in Table
2 (minus the waste discount of 10, 5. and
12.5 percent of average, below-average, and
above-average output); *he price per ton of
grain will rise from $165 per ton in 1979 to
3238 in 1984.5* Dollar prices are converted
into rubles at the rate of 1 ruble for $1.11;
this is the conversion rate for the ruble price
data in the equation.

Table 8— Estimated grain imports calculated from an import demand equation,

1981-85
Annual
Grain Qutput 1981 1982 1983 1984 1985 Average
trallion metre tons)
Average 434 873 411 743 606 05
Below average 106k 1005 942 873 Y7 9137
Above average T 604 601 532 452 5935

Notes The figures for this table are denved using equation (6 The output figures used are trom Table 2. Ten
pereentis subtracted trom the outpat of averape s ears to allow for waste, 5 percentis subtracted from the
output of helow-averages vears and 125 percent 1s subitracted from thee outpit of above- avergge years 1t
was dssutied that the price of prarcswill increase trom 199 rubles (5165) per tonan 1979 19 214 rubles

(3238} per ton i 198

34

See Damiel L Bond and Herbert s Levine Energy and Gnenon Sow et Hard Canen y lrade, i 10§ Congress,
Jomt Leonomie Commmter Soviet Foonomy e fime of Change 2vols itWashington, D e U'S Government Printing
Office, 1979). 2 264 A cordhngto the latest reports avatlable an the e of witing, the December 1980 deln en price
of wheat on the Chicago Board of Trade vas $196 5 perton, and of corn, $146 5 perton See the Wall Street Journal
October 29, 1980, 1 44
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The import estimates of Table 8 corre-
sponding to the three categories of outputs
make it possible to calculate grain imports
between 1981 and 1985, assuming three
average years, one above-average year, and
one below-average year. Two adjustments
are made to the resulting total of 39.5
million tons. As noted earlier, the impact on
output of below-average weather is 14.6
million tons greater than the impact of
above-average weather. When multiplied by
the coefficient of 0.18 (for [Q;],,). an
additional . 7 million tons of grain must be
imported inn a below-average year. This
adjustment raises the estimated total 1042.2
million tons,

Furthermore, it must be emphasized that
the grain import estimates of Table 8 are
derived from import data taken from Soviet
sources, These are for calendar years, whereas
the import estimates of Table 1, from USDA
sources, are for a consumption year lasting
rom July 1 to June 30. If imports increase
steadily, the 1JSDA figures will be consistently
higher than the corresponding import figures
in Table 8, because the USDA consumption
vear ends six months after the calendar year
used to calculate the figures in Table 8. In
fact, Soviet imports in official sources fluc-
tuated between 1950 and 1976 with arising
trend. They can therefore be expected to be
generally lower than the USDA estimates, as
they are for the majority of the observations.
For the recent period between 1971 and
1975, the USDA overestimated imports by
an average of 23 percent per year. Adjusting
for this increases the estimated total of
imports to 51.9 million tons.

Finally, the assumed requirement that

grain reserves be augmented by 25 million
tons between 1981/82 and 1985/86 raises
estimated grain imports to 76.9 million tons,
or an average 15.4 million tons each year. It
should be noted that, because these inport.
estimates are on a gross basis, the export
commitment of 10 million tons does not
need to be added.

Import Estimates
from the Three Methods

The three sets of import estimates are
summarized in Table 9. They indicate that
grain imports will be between 15.4 and 17.7
million tons each year between 1981/82 and
1985/86. Grain imports in 1960/81 were
atready esiimated o be %0 million tons.

How de these import projections com-
pare with actual Soviet imports since 1971/
72. when the Soviets decided to maintain
their livestock inventory at aspecified level?
If it is assumed that actual Soviet grain
imports during 1979/80, following the latest
estimate of the USDA, will be 28 million
tons, the grain imports between 1971/72
and 1979/80 averaged 16.4 million tons. In
contrast, projected imports between 1980/81
and 1985/86 will be about 18-20 million
tons each year if 30 million tons are imported
during 1980/81 and 15.4-17.7 million tons
are imported annually during the rest of the
period. It seems that annual Soviet grain
imports in the six years beginning July 1,
1980 will be higher than comparable recent
imports by between 2 and 4 million tons,??

% If the Soviet Union can actuaily import 25 million tons of grain during 1980/81, then annual Soviet grain imports
in the six years that began July 1, 1980, which will average between 16.2 and 18.8 million tons, will be greater than
average imports in the current period by -0.2 to 2.4 mitlion tons.
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Table 9—Average annual grain imports, 1981/82-1985/86

Difference Between Supplies and Requirements
Output Predicted Output Predicted Import Demand

Assumptions From Past Trend’ From Production Function” Equation®

{million metric tons)

Above-average weather with
no additions to stocks ard
no export commitments +2.9 -5.2 -7.3

Average weather with no ad-
ditions to stocks and no ex-
port commitments -8.6 -8.0 -9.9

Below-average weather with
no additions to stocks and
10 export commitments -30.4 —12,6 -14.8

Three years of average weath-

er, one of above-average

weather, and one of below-

average weather, with 5 mil-

lion tons added to stocks

annually and 2 million tons

exported annually -17.7 —15.4 -154

Notes:

Positive numbers represent exports; negative numbers represent imports.

The bottom figure in the column with output predicted from past trend requires that the difference
between grain output and use, that is, the surplus, in & year with above average weather be exactly 2.9
million tons (see Table 4). Similarly, the bottom figure in the column containing the results of the import
demand equation requires that the average deticit in an above- average year be exactly 5.95 million tons
(Table8). As explained in the note below, this estimate of 5.95 million tons has to be adjusted upward by
23 percent because the Soviet official grain import data used in the import demand equation tend to
understate imports in relation to the USDA grain import estimates.

The difference between the import estimates of the calenddr year used by Soviet sources and the
consumption vear used by the USDA make it necessary to increase the original impont demand equation
results by 23 percent, the average amount by which the USDA overestimates Soviet imports hetween 1971
and 1975. These results, which are based on data from Soviet sources, can then be compared with the
other two sets of figures, which are based on data from the USDA. As the import estimates of the import
demand equation are gross figures rather than net, the export commitment of 10 million tons does not
need to be added to get the figure of 15.4 million tons of imports in the bottom row of the column.

The estimates tor the years with helow-average weather in the bottom two rows of the table allow for the
asymmetrical effect that had weather has on grain output. In getting the differences between supplies
and requirements, 14.6 million tons were subtracted from the output figures of below-average years
predicted from the lower estunates ot the 60 percent confidence interval around the trend of equation (1);
for the results of the import demand equation, 2.7 million tons are added to the import figures for helow-
average years: This asymmetrical effect of weather was accounted for directly in the production
functions through the estimated weather parameters,

* These estimates are dens ed from the figures in Table 4. The estimate for the below- average year includes also an
import figure of 14.6 million tons attributable to weather asymmetry.

b ) . .
" These estimates are denved from the figures in Table 7.

These estimates are derived from the figares in Table 8.
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THE HARD CURRENCY COSTS
OF GRAIN IMPORTS AND THE FUTURE ROLE
OF THE U.S.-U.S.S.R. GRAIN AGREEMENT

Soviet sources indicate that the highest then the annual grain import cost of $4.0-
price the Soviet Union paid for grain was $4.4 Dillion will be 20-22 percent of the
$138 per ton in 1975. According to the projected hard currency merchandise earn-
world Bank report cited earlier, the price of ings in 1981, and 13-14 percent of these
grain per ton is expected torise from $165 in earnings in 1985. The amortization of debt
1979 10 $274 in 1985. Even atthe lower price can also be expected to increase from about
of $165 per ton, importing 18-20 million 27 percent of these earnings in 1981 to 31
tons of grain will cost the Soviet planners percent in 1985, leaving the Soviet Union
$3.0-$3.3 bhillion each year. An average price with 51-56 percent of its hard currency
0f $220 per ton would push the hard currency export trade for machinery imports from the
cost 1o $4.0-%4.4 billion annually. As the West. Considering that the hard currency
world grain market is likely to have excess carnings do not include receipts from sales
demand, the latter estimate seems to be of arms and nonmonetary gold or from
more realistic.”® transport and tourism, the grain import bill

Can the Soviet Union afford to spend estimated above seems 10 be manageable.

that much hard currency? In 1978, the

Soviet debt service burden was estimated to ]

be 24 percent of the value of its hard Potential Exportable Surplus
currency merchandise exports.®” If Soviet of Grain During 1980/81

hay(l Currpﬂcy' ex:porl carnil'\gs are assumed and Soviet Share

to increase annually at the rate of 15 percent

in 1979 and 1980 and if this rate slows |

percent annually to 10 percent in 1985, The 30 million tons of grain the Sovict

* The excess demand from the developmg countries 1s for wheat, whereas the Soviet demand is for feedgrains,
including corn. The Soviet Union has imported large quantities of wheat, and will probably continue to{see footnote
30). ttuses the imported wheat to teed people and to allow domestic low- grade wheat to he used as cattle feed. Since
a ton of imported wheat costs much more than a ton of imported corn (65 percent more on a delivered-Gualf basts
toward the end of 1979, according to Morton 1 Sosland, “U.S.-U.S S R Agreement on Grains,™ a paper presented at
the Corporate Sponsor  Semindr, Russian Research Center, Havard University, Cambridge, Mass., November 1979,
p. 6), the Soviets would ke to import more corn (as they have) and to produce more of the superior variety of wheat
domestically.

The latest reports available at the time of writing indicate that corn and wheat prices hitsiv-year highs™ afterthe
Soviet announcement in November 1980 of their poor gram crop (181 slhion tons) and indications from shipping
markets that the Soviets chatered grain carmers inthe last two weeks of October 1980, paying 1010 15 percent more
than market rates. Sve the Wall Street Journal October 29, 1980, p. 34

Yosee Paul G Ericson and Ronald S Ailler, “Soviet Foreign Econonne Behavior A Balance of Payments
Perspective,” in U.S. Congress, lomt Eeonomic Committee, Soveer Feonomy i a Lime of Change 2 vols {Washington,
D.C US Government Printing Othie, 1979 20225

¥ The average of the annual growth rates ot hard-currency export earnings between 1971 and 1978 was 26.8 percent
(see ibid., p. 212). This includes the massive spurts of 1973, 71 pereent, and 1974, 56 percent {earnings from oil
exports increased 124 percent in 1973 and 104 percent in 1974). The doubts heing expressed about the ability of the
Soviet Union to maintain current levels ol o1l production make it cledr that earnimgs from hard-currency sales will
not increase dramatically again. The latest pronouncement of the C1A on this matter is that the Soviet Union will
become a net iporter of oil in 1981 (New York Limes. April 23, 1980, p. D2)

The growth rates tor hard- currency exponts adopted here are not based on ¢ detailed investigation of the likely
pattern of Soviet oil exports; rather they are based on estimates of Soviet hard currency export earnings in the recent
period and incorporate the assumption that the grow v of export earmings will gradually decline. It has been
assumed implicitly that the terms of trade will remain os they were v 1978

I is also assumed that the ratio of Soviet hard curreacy debt repayment to hard currency export carnings will
steadily rise 1 percent annually from 24 percent in 1978 to 31 percent in 1985
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Union needs to import in 1980/81 will have
an important effect on foreign exchange
costs. If the Soviet Union actually imports
less grain, the foreign exchange burden will
be lower. Preliminary estimates of 1980
grain harvests in the grain-exporting coun-
tries, among them the United States, Canada,
Australia, Argentina, and Western Europe,
indicate that the prospects of raising 30
million tons of grain from all available
sources are not good.

Thus, according to preliminary estimates,
total world grain production during the
1980/81 ciop yedr is expected to be virtually
the same as last year ™ The record American
wheat crop, supplemented by increased
wheat production in Candda and Western
Europe, will be halanced by poor wheat
crops in Australia and Argentina and by
much smaller harvests of other grains in the
United States.®

It world grain production is about the
same, the world can consume more only by
drawing grain out of reserves, with the grair
surplus countries exporting prain to the
deficit countries. Among the latter, the
Soviet Union and Japan will need to import
feedgrains; China and several countries of
North Africa, East Asia, and Eastern Europe
will need to import mostly wheat. According
to the USDA, by June 1981, when new wheat
harvests begin, the global imbalance will be
most acute when world grain reserves are
estimated at 155.2 million tons. This repre-
sents 35 davs' grain supplies— less than the
40 days supplies available at the worst point
in the mid-1970s.

The United States can imcredse exports
of wheat and rice without diverting them
from regular customers hut cannot do the
same with corn and soybeans”! It can be

assumed that U.S. exports of grain to the
Soviet Union during 1980/81 will be the 8
million tons permitted without consultations
by the U.S-U.S.S.R Grain Agreement. Fur-
thermore, Canada is expected to export 5.3
million tons of grain to the Soviet Union
during the crop year.®? Australia, traditionally
an exporter of wheat to the Soviet Union and
the Aliddle East, may export no more than 9
million tons, of which 5 million tons will
probably be shipped to the Soviet Union,t3
These. Western Europe's 5 million tons, and
another 2 million tons from other sources
such as Argenting, mean that total grain
imports by the Soviet Union could reach 25
million tons during 1980/81. Given acute
global shortages, this would he alion's share
of potential world exports in the coming
months when competition for limited sup-
plies of wheat, corn, and soybeans will be
fierce. indeed with world grain consumption
rising faster than production, and with grain
reserves steadily dwindling, the Soviet need
to import about 30 million tons in ¢ helow-
dVCTage year mayv cause problems in the
future,™

U.S.-U.S.S.R. Grain Agreement

However, will the Soviet policymakers
wantto renew the U.S.-U.S.S.R. Grain Agree-
ment which will expire in October 19817 The
agreement stipulates that tor the five years
heginning October 1, 1976, the Soviet Union
shall purchase trom the United States at
least 6 million tons of wheat and corn in
equal amounts for shipment each year, that
it may buy another 2 million tons, up to 8
million tons, without consultations unless
there is a serious shortfall in the U.S. grain
crop.”> and that the U.S. government will be

e
The crop vear s anglogous 16 1 Dy OnSUMpHon v ear

" The Latest avarlable estmates ar s Rrath production mo 980 are wheat, 643 milhon tons (31 percent more than
e 1979 despite the summer droughy com, 164 mnlhon tons (17 percent less than i 1979, and soybeans, 48 3
millton tons 22 percent lessthan Lasts eay s tecord) Fordetarls, see the New York Times November 3, LUBU, pp AL and
DB November FLOT9800 p DUB and November 24 1980 0 17

" New bork fimes November 1119480 p by
"Wl stevt Jourmal Novembinr 20 1980 1 30

" vew York Limes November 301980, i

U ndeed, this might mahe g shilt m sovien stiatepy necessany Soviet planners may deade 1o import fewer
feedgrams and o intensity measures o develop domestic sotrces of alternative feeds such as roughages. They
might alsu rmport meat For example. it was reported that the Soviet Union signed an agreement with Brazil in
November 1980 to import 50,000 tans of Chicken broters-—the fist such contract with Brazil

[

Asenous shortfall 10 U s output of wheat and cormas producction of Less than 225 imillion tons i amy one Vedr

Conswdenng how much gram the United States has prodaced in the past five years, this constraint 1s not really

hinding
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consulted before the U.S.S.R. can buy more
than 8 million tons for delivery in any year.

If the agreement is assessed objectively,
it is a commercial transaction advantageous
to both sides. 1t guarantees a buyer for corn
and wheat to American farmers and assures
supplies to the Soviet Union. Its provisions
are designed to help stabilize prices for the
American farmer and consumer and for the
Soviet purchaser.

As a mutually advantageous economic
and commercial proposition, the chances of
the agreement being renewed are good. Of
course, the exact configuration of political
and military considerations that will con-
tribute to its renewal are not known, nor is
the titning of its renewal. It is important to
note that until the embargo, in each year of
the agreement the Sovier Union asked lor
and was authorized to buy much more than
8 million tons of grain.%% Also, the estimated
18-20 million tons of imports required by

the Soviet Union bhetween 1980/8]1 and
1985/86 are much higher than the minimum
purchase of 6 million tons stipulated in the
agreement.

Taking all these considerations into ac-
count, it might be expected that the minimum
grain purchase required by the Soviet Union
in the renewed agreement would be in-
creased, perhaps to 8 or 10 million tons.%7 If
the Soviet negotiators view the acceptance
of a higher minimum level as a concession
1o American farm interests, they could try to
extract areverse concession by being allowed
to buy more corn, which they need.and less
wheat, which has a higher return for the U.S.
farmers.58 These estimates of the minimum
grain purchases can be expected 1o be
incorporated in the renewed agreement if
the negotiations of the next U.S-U.S5.S.R
grain agreement were to be motivated sarictly
by pragmatic economic considerations.

6 . . . e . ey .
% hese details are in Sosland, “U.S.-U.S.S.R Agreement,” . 5. For the 197980 year of the agreement, the Soviet
Union was authorized to purchase up to 25 million tons at first. The embargo later imposed did not apply to the 8
million tons thdat could be purchased without pnor consultation

87 aAnincrease of the minimum would imply that the Soviet Union would carry forward unused gran stocks and hear
the costs of holding them. Both of these imphications are desirable from the perspective of the grain-deficit
developing countries hecause 1arger SOVIet grain reserves, given everything else, would make it less likely that the
soviets would wreak havoe in the world grain market when theiwr harvests faded

68 . “ . Ve e " - - -
InSosland, “U $-U.S.$ R Agreement,” p 3, anupper it of 15 nulliontons on the amonnt the Soviets could buy

without prior consultations is suggested

39


http:grain.66

7

CONCLUSIONS

The estimates of Soviet imports made in
this paper (summarized in Table 9} indicate
that the Sovict Union will import an average
of between 15 and 18 million tons of grain
each year between 1981/82 and 1985/86.
Grain imports in 1980/81 were estimated to
be 30 million tons. It can therefore be
predicted that average annual grain imports
for the Soviet Union between 1980/81 and
1985/86 will he between 18 and 20 million
tons. This is between 2 and 4 million tons
above the 16.4 million tons the Soviet Union
imported each year between 1971/72 and
1979/80 (assuming that Soviet grain imports
in 1979/80 were 28 million tons).

The Soviet Union can afford to import
the amounts of grain estimated in this
paper. At the average price suggested in a
World Bank report—$220 per ton—such
grain imports would cost $4.0-$4.4 billion,
Even if Soviet hard currency merchandise
export earnings increase only 10 percent in
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1985 {they increased 16 percent in 1978) and
debt payments take up 31 percent of those
earnings (they took up only 24 percent in
1978), Soviet planners will still he able to
allocate between 51 and 56 percent of these
hard currency earnings to imports of ma-
chinery from the West,

Soviet grain imports in the early 1960s
need not disrupt world grain trade, even if
they do reach the 30 million tons estimated
for a below-average year. But they must he
planned for.

If they are not, and if a had harvestin the
Soviet Union occurs at the same time as bad
harvests in grain-exporting countries, then
world grain prices may become uns'able
and developing countries that import grain
may be unable to get the grain they need.
International buffer stocks should be created
to guard against this prospect. If they are
created, the world should take Soviet grain
necds into account,



APPENDIX 1

THE METHOD OF BOND AND LEVINE

Bond and Levine recently estimated
Soviet grain imports during 1979-90 by
formulating the question: . . .what might be
the pattern of Soviet grain imports if the
Soviet leaders wished to avoid the sharp
pitfalls in meat production by bringing
(through imports) domestic grain availability
up to the level of projected normal grain
output (which most likely approximates the
Soviet plan since it incorporates not only
the expectation of normal weather, buta! o
a projection of past input and output rela-
tionships)?"69

Bond and I evine projected normal out-
put using Green's normal output series for
1956-75.79 Green removed the years with
bumper harvests or harvest failures fromthe
series and interpolated the missing observa-
tions. He then regressed this series on
employment, area, and capital and current
purchases from other sectors, The predicted
values from the estimated relationship were
accepted by Bond and Levine as projected
normal outputs.’! One prollem of estimating
normal output in this way arises because the
actual inputs used in the estimation cannot
be regarded as normal (or peak capacity)
inputs since, in reality, they must involve
adjustments to good and bhad weather.

To project actual outputs, Green regresses
the proportional deviation of actual output
from estimated normal output on the weather
variables.”2 Bond and Levine use these
regressions to predict future output, assum-
ing that spring and autumn precipitation
during 1979-90 will be identical to the
pattern of 1962-68. They extend this pattern
from 1979 to 1985 and then start again in

1986 with the 1962 weather variables.”3 And
finally, a possible pattern of grain imports
for 1979-90 is calculated as the difference
between normal and actual grain outputs.

The second question is how do the
normal outputs defined and projected by
Bond and Levine correspond to Soviet out-
put targets? Commenting on the method-
ology used to derive normal outputs, Green
states: “It is ‘normal in the Soviet sense of
an above-average standard of performance.
This measure of normal output thus incor-
porates information from output growth
(mediocre to good harvests) and the growth
pattern of productive inputs."’4 However,
whereas the normal outputs thus predicted
by Bond and Levine increase from 242
million tons in 1981 to 263 million tons in
1985,7°with an average of 252.4 million
tons, the preliminary Soviet goal for the
Eleventh Five-Year Plan (1981-85) is 238-
243 million tons, It seems that the normal
outputs derived by Green, Bond, and Levine
are high compared to the Soviet targets. By
contrast, the average estimates in Table 2,
which are derived by a linear trend of all
observations, give a lower average for 1981-
85 of 234.3 million tons. As argued in
Chapter 3, the average impact of adverse
weather on grain output is greater than the
impact of favorable weather. This means
that the figures for normal output derived by
eliminating both these sets of observations
are biased upward in relation to the average
derived by estimating a trend line through
all the observations. In any case, the upward
bias is large even in relation to the Soviet
ontput targets.

* Bond and Levine, “Energy and Gram in Trade,” 2:261-262.

0 Vo B . - . . .
Donald W. Green, “Soviet Agriculture: An Econometnce Analysis of Technology and Behavior,” in U.S. Congress,
Joint Economic Committee, Soviet Economy in a Time of Chunge 2 vols (Washington, D.C.: U.S. Government Printing

Office, 1979), 2:119-122

Bond and Levine, "Energy and Gramn in Trade,” 2:264.

., . : .
Green, "Soviet Agriculture. Lconometric Analysis,” 27119

Bond and Levine, “Energy and Gram in Trade,” 2:264.

Green, “Soviet Agriculture; Econometric Analysis,” 2:119,

* Bond and Levine, “Energy and Grain in Trade,” 2:264.
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The next question is how much meat
productijon can be supported if grain avail-
ability is equal to normal production? Sup-
pose, as Bond and Levine do, that Soviet
planners, given the actual grain output of
198 million tons in 1980 estimated by Bond
and Levine, raised 1980 availability to 236
million tons. Then, applying a seed-use
figure of 30.3 million tons (Table 2), a
human and industrial consumption total of
50 million tons, and a waste discount of 5
percent to the actual output of 1980—a year
in which the weather was worse than normal—
an estimate is produced of 145.8 million
tons in 1980 for feedgrain use. Note that
Bond and Levine assume that about 80
percent of the deficits would be covered by
imports,’® thus implying that the Soviets
can run down stocks to fill in the deficits.
This being so, the guestion of imports
contributing to grain reserves does not even
arise. Nor is there any indication of possible
grain exports by the Soviet Union in 1979/80;
therefore it can be assumed that, of the 236

TR
hid.
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million tons available in 1980, the surplus
remaining after seed, industrial and human
consumption, and the waste discount (the
latter applicable to actual domestic output)
are provided for is available as feedgrains.

If it is further assumed, as argued in
Table 3, that the feedgrain provision of
126.5 million tons in 1980 will sup:port the
Soviet target for meat output of 15.7 million
tons in 1980 {along with the other specified
targets of dairy products), then an additional
19.3 million tons of feedgrains are available
in 1980. With a norm of 3.6 kilograms of
feedgrains resulting in 1 kilogram of meat
(Table 3), an extra 5.4 million tons of meat
appear in 1980. This is 34 percent of the
1 '30 Soviet meat target of 15.7 million tons.
Such a sharp, sudden spurt in meat output,
which the Bond-Levine methodology of
estimating Soviet grain imports implies,
does not seem meaningful as the Soviet
Union would be unable to store and distribute
the exira meat efficiently.



APPENDIX 2

SUPPLEMENTARY TABLES

Table 10— Estimates of total agricultural output, 1950-75

Western Estimates

Estimates Derived From
Year Gross Net Soviet Sources

{billion 1968 rubles) {million metric tons)

1950 40.002 36.065 246.518
1951 37.667 34.057 217.386
1952 39.880 35.764 241.514
1953 41.934 37.586 239.762
1954 43.204 39.045 244.304
1955 48.698 44,096 279.234
1956 54,766 49.159 333.634
1957 56.412 50.561 315.965
1958 60.028 54.263 367.895
1959 59.623 53.355 345.1688
1960 59.256 53.793 365.149
1961 63.617 57.835 365.146
1962 62.728 56.553 358.258
1963 55.434 50.047 321.810
1964 65.628 59.580 431.495
1965 69.370 61.519 395.847
1966 74.164 66.815 452,405
1967 74.833 66.393 457.724
1968 78.290 69.794 494310
1969 76.522 67.426 452,393
1970 85.017 75.875 495.143
1971 85.488 75.892 479.555
1972 81.624 71.371 455.460
1973 93.409 82.028 564.142
1974 92.234 80.979 504.912
1975 86.264 74.153 441.272

Sources: The Western estimates of total agricultural output are from Douglas F. Whitehouse and Joseph P.

Notes:

Havelka, “Comparison of Farm Output in the U.S. and U.SS.R, 1950-71," in U.S. Congress, Joint
Economic Committee, Soviet Economic Prospects for the Seventies (Washington, D.C.: U.S. Government
Printing Office, 1973), pp. 368-371; and David W. Carey, "Soviet Agriculture: Recent Performance and
Future Plans” in U.S. Congress, Joint Economic Committee, Soviet Economy in a New Perspective
(Washingtor D.C.: U.S. Government Printing Office, 1976). pp. 597-599. The estimates of agricultural
productior .n tons are put together from Soyuz Sovetskikh Sotsialisticheskikh Respublik. Tsentral noe
Statisticheskoe Upravleniye pri Sovete Ministrov, Narodnoe khozyaistvo SSSR v 1975 godu (Moskva:
Statistika, 1976), pp. 310-311.

The Western estimates of gross output include all crops produced and gross production of livestock other
than draft animais. The estimates include seed and feedgrains but not moisture, trash, and waste (that s,
grain lost between the farm and the storage facilities). The Western net estimates exclude feedgrains as
well.

The estimates of agricultural output in tons include grain, raw cotton, sugar beets, sunflower seeds, flax,
potatoes and vegetables, meat, milk, eggs, and wool Eggs are converted into tons using a rate of 18,182
egys to one metric ton (U.S. Department of Agriculture, Economic Research Service, USSR Agricultural
Situation: Review of 1974 and Outlook for [975. Foreign Agricultural Economic Report Na. 102 |Washington,
D.C.: U.S.D.A., 1975] p. 31).

The Whitchouse- Havelka estimates in 1968 prices are available up to 1971, The remaining estimates, for
1972-75, are derived by multiplying Carey's gross and net agricultural output estimates, which are in 1970
prices. by 0.92. The Whitchouse-Havelka output estimates for 1960-71, both gross and net, are
approximately 92 percent of the corresponding Carey estimates, 500.92 seems to he the ratio between the
two sels of output estimates.
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Table 11—Estimates of inputs into Soviet agricultural production, 1950-75

Weather _
Above Below Capital Current Area
Year Average Average Stock Labor Inputs Sown
{billion rubles) (hillion (billion rubles) (million hectares)
man-hours)

1950 21,226 77.017 1.60 146.300
1951 21.573 73.483 1.76 153.000
1952 21.926 71.537 1.79 155.700
1953 22.279 72.800 2.21 157.200
1954 23.027 77.676 2.352 166.100
1955 27.412 78.649 245 185.800
1956 31.798 80.480 2.54 194.700
1957 32,131 79.654 2.72 193.700
1958 36.570 79.472 2.96 1935.600
1959 41.010 75.899 3.10 196.300
1960 1 42,127 73.558 3.59 203.000
1961 46.136 71.155 3.90 204.600
1962 ! 48.000 70.637 4.27 216.000
1963 1 52.740 68.635 4.46 218.500
1964 57.000 68.817 4.92 212.800
1965 61.728 70.483 5.57 209.100
1966 66.000 79.658 6.01 206.800
1967 71.985 69.377 6.47 206.900
1968 76.060 68 180 6.83 207.000
1969 1 80.813 66.269 7.14 208.600
1970 1 4.888 66.829 7.51 206.700
1971 1 91.000 66.934 7.96 207.300
1972 98.000 66.682 8.44 210.700
1973 1 108.248 67.151 8.87 215.000
1974 [ 119.778 67.606 9.30 216.500
1975 | 131.947 67.606 9.73 217.700

Sources:

Notes:

The information on weather 1s from U.S. Central Intelligence Agency, USSR The Impact of Recent Climate
Change on Gram Production, ER76-10577 U (Washington, 15.Co CIA, 1976). p. 90,

The estimates of caprtal stock are trom Soyus Sovetshikh Sotsialisticheskikh Respublik, Tsentral'noe
Statisticheshoe Upravieniye prr Sovete Ministiov (TsSw), Nurodnoe khosyaistvo SSSE1956-75 (Moshva
Statistika, 1957-76). The estimates of lahor are from Murrgy Feshbach and Stephen Rapawy, “Soviet
Population and Manpower Trends and Polictes” in U Congress, Joint Economice Committee, Soviet
Economy m a New Perspecive (Washington, DO US, Government Printing Otfice, 1976), p.o 138,

Estunates of current anputs are from Douglas B Damond, “Trends Output, Inputs and Factor
Productnony m Soviet Agenliure, in s« ongiess, Jomnt Leonomic Comnuttee, New irections in the
Soviet Economy (Washigton, DO U S Government Printing Office, 1966), p 373 and Douglas 8
Damond and Constance B krnueger, “Recent Developments an Output and Productivity in Soviet
Agriculture” 1 US 1 ongress, Jomnt Loonomye ¢ ommittee, Soviet Feonomie Prospects for the Seventies
(Washmgton. H ¢ U'S Government Pranting Office, 1973 p 332

The 1950 and 1960-70 estimates of ared sown are trom ISSUL Sel'shoe khosyvatstvo SSSR 1971 (Moskva
Gosstanzdat Issu SSSR.1972), pp 108-109 and 357 The 1951-59 estimates are trom 1sSU, Selshoe
hhosvaistvo SSSE 1900 (Moskva Gosstatizdat 1sSU SSSRT961), p 127, and the 1971-75 estimates aie
from TsSU, Narodnoe khosvaisto SSSKE v 1975 Lodr (Moskva Statisuka, 1976), p 347

Weather for 1900-75 15 chassilied as above Average, helow average. or average. Average years are given
dummy vanables of 0 Albove average and below-average yedars dare given dummy vartables of
Approvimately 25 prrcent of the s cars are defined as above average, and 25 percent are detined as helow
average on the basis of the number of regions that can be classitied as steppe and desertineachyear The
TEMAING Vedrs, approxingtel 50 petcent. are classitied as average. For lack of information, all years
betore 1960 are teated as average Capital stock estimates 4y of Januany | of each year include
machineny. “productive” bulldings and other structares, land naprovements such as armgation and
drainage. and. iinally, hvestock. These are gll undepreciated, do nat mclude retirements, and are sdid to
have been estimated in - comparable prices * The missing estunate of January b, 1950 s derived from the
1.6 percent growth rate of 195152 and the estimate of 1951
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Table 1 I —Continued

Current inputs include purchases from other sectors of “{1) fuels and lubricants, (2} current repairs of
machinery and buildings including repair activity carried out by the farms on their own account, {3) uscof
electric power for productive purposes, (4) deliveries of fertilizer, and (5) production of processed feeds
(mill feed, oil cake) by industry.” For details see Diamond, *Trends in Cutput,” pp. 375-376.

In the original sources, current input purchases for 1950-64 are estimated in 1959 prices and the
purchases for 1960-72 are estimated in 1966 prices. We have linked the series and expressed the
purchases in 1966 prices. The estimates of current inputs for 1973-75 are predicted from the linear trend
of current input use from 1950 to 1972,

The area sown is the “productive” sown area in the spring. it excludes the winter kill of the previous year's
winter plantings and includes spring sowing,

Table 12— Soviet grain import data, 1950-75

Domestic Domestic
Year Imports Grain Production Price of Imports Meat Production
(million metric tons}  {million metric tons) {rubles per metric ton) {million metric tons)
1949 0.248 na. 114.113 38
1950 0.254 81.2 82.677 4.9
1951 0.347 78.7 84.730 1.7
1952 0.392 922 98.470 5.2
1953 0.311 825 115.434 5.8
1954 0.535 85.6 95.888 6.3
1955 0.855 93.3 96.608 6.3
1956 1.186 1125 90.219 6.6
1957 0.578 923 91.176 7.4
1958 1.314 121.2 80.746 7.7
1959 0.984 107.5 95.732 8.9
1960 0.771 1129 98.314 8.7
1961 0.727 117.7 63.274 8.7
1962 0411 126.9 111.436 9.5
1963 3.650 96.7 65.123 10.2
1964 8.873 135.0 63.473 8.3
1965 6.981 109.0 59.089 10.0
1966 8.431 157.0 60.788 10.7
1967 2.847 136.0 75413 11.5
1968 2.195 153.0 75.800 11.6
196Y 1.239 139.0 85918 11.8
1970 2.6846 165.0 65.731 123
1971 4182 168.0 61.542 133
1972 16123 153.0 48.890 13.6
1973 24.437 189.0 48 839 13.5
1974 7.720 172.0 81.25% 14.6
1975 16.611 126.0 124.167 15.0

Sources:

Notes:

The data for imports and theiy prices are from suceessive volumes of Soyuz Sovetskikh sotsialisticheskikh
Respublik, Mitusterstvo Vneshnei Torgovh, Uneshnyava torgovlya SSSK. statsticheshi obzor 1970-74
(Moshva, Vaeshtorgizdat, 1971-7%)

The data for domestc pram production from 1955 to 1975 are derived by subtracting the figues for
dockage waste in Table I hrom the igures for domestic grain production in that table The data for 1950-
54 are from Soyuz Sovetshikh Sotstalisticheskihl Respublik, Tsentral noe Statisticheskoe Upravienive pri
Sovete Ministiov (158U Narodnoe khosyaistve SSSR v 1975 godu (Moskva Statistika, 1976}, 1 3100 They
were not adyusted for the waste discount because the required iformation is net g ailable from the
USDA

The data for meat production are also from 188U, Narodnoe khozyaistvo v 1975 godue pp 310-31 1

tmports of gram include imports of wheat flonr The wheat tlony fignres are converted imto grain figures
using an assumed nulling rate of 80 pereent

the price per metric on of imported gram s denved by dividing the ruble value of auports by their
phystcal volume, [ represents the tob price of gram pand by the Soviet Union
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