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WHEAT AND WAR, 1914-18 AND NOW

M. K. Bennett

During the World War, difficulties in maintaining wheat
supplies in Europe culminated in acute shortage in 1917-18.
Small crops in the unblockaded part of Europe created enor-
mous import requirements, even with utilization defined in
terms of wartime levels much below those customary in peace-
time. Russia could not ship wheat to the deficiency area. The
full burden therefore fell upon the distant overseas exporting
countries.

These overseas countries secured only moderate crops in
1917, in spite of expanded acreage, and their total supplies
were too small to yield exportable surpluses adequate to cover
the heavy world import requirements of 1917-18. In addition,
shortage of shipping prevented Southern Hemisphere sur-
pluses from passing fully into export. Heavy drafts upon
stocks in North America, economies in American consump-
tion, and stretching of wheat supplies in Europe so amelio-
rated the European position that mass starvation or hunger
was generally averted outside of the Central Powers. Yet
there was profound disturbance of consumption habits, even
privation, and wheat prices rose exceedingly high.

At the outset of the present war, European countries are
in a far better position than in 1914 to hold down their essen-
tial requirements for overseas wheat. This difference is likely
to persist even if the war should last for four or five years.
The overseas exporting countries, with normal yields on pres-
ent acreage, could probably supply maximum import re-
quirements with ease. Recurrence of a world wheat strin-
gency like that of 1917-18 seems improbable for at least two
years and possibly three, and would probably not occur later
except in the event of abnormally low yields per acre in the
overseas exporting countries.

STANFORD UNIVERSITY, CALIFORNIA
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WHEAT AND WAR, 1914-18 AND NOW

M. K. Bennett

History is said to repeat itself, and men are
prone to appraise the present and future in the
light of analogous circumstances of the past.
With the outbreak of war in Europe on Sep-
tember 1, 1939, interest revives in the World
Wwar of 1914-18 and the events that pre-
ceded it.

In the later stages of the World War, the
question of food supplies, and of wheat sup-
plies in particular, occu-

the World War; (b) contrasts in the world
wheat situation as it was in years immediately
preceding 1914 and 1939; and (¢) prospective
developments in years to follow 1939, so far
as the history and the contrasts seem to illum-
ine these prospects, and so far as the pros-
pects can be appraised on the basis of inse-
cure assumptions concerning participants in
and duration of the present war. Emphasis

falls on the history and the

pied the center of the stage. contrasts, not upon the
Wheat at Chicago sold for CONTENTS prospects.
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ceding July 1914, “Today,” Appendizx Tables . 109 pictl.lre. Developrpents in
said Herbert Hoover, writ- particular countries have

ing in 1917, “the war has
entered a phase in which food dominates the
economics, strategy and statesmanship, not
only of the countries at war but of neutrals
as well.” “The loudest call of the people,”
wrote Kellogg and Taylor with reference to
Belgian relief, “their principal anxiety, and
our first care, all converged on wheat.” The
slogan, “Wheat will win the war,” was widely
voiced in the United States. Starling, referring
to Britain and to bread customarily made
wholly from wheat, observed that “. ... any
shortage of bread must cause widespread hard-
ship as well as industrial inefficiency and un-
rest. On the other hand, provided bread can
be kept free and available for all classes, any
other foods can be rationed or limited in quan-
tity without giving rise to actual hunger in
any class of the population. . . .. The key-
note of the policy of the United Kingdom
. was that at all costs bread must re-
main unrationed.”

The possibilities or probabilities that his-
tory will repeat itself in the world wheat situ-
ation warrant discussion even in the stage of
a European war barely three months old. We
present here a condensed study of (a) the
history of the world wheat situation during
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been recorded at length in
many and valuable books. It is the world
situation which seems difficult to perceive
from the histories that have already been writ-
ten. Consequently it is sought here to present
“world” statistics, using estimates freely and
without detailed explanation of methods; and
relatively little attention is given to data per-
taining to single countries.

The discussion runs in terms of develop-
ments in what we here call the “wheat world
ex-Russia.” This specially limited “world”
includes on the one hand Europe west of Rus-
sia and four neighboring countries of north-
ern Africa (Egypt, Tunis, Algeria, Morocco),
and on the other hand five overseas exporting
countries—the United States, Canada, Argen-
tina, Australia, and India. This area contains
the world wheat market. The great bulk of
the wheat moving in international trade now-
adays passes from the five overseas exporting
countries to the European and north African
part of the “wheat world.” To this “wheat
world,” Russia was and is important mainly
for what she ships into it; and the rest of the
geographical world is important more for what
it receives from the “wheat world” than for
what it contributes.

[67]



68 WHEAT AND WAR,

The definition of the “wheat world ex-Rus-
sia” used here is statistically convenient be-
cause data—often incomplete or uncertain—
for a great many unimportant countries can
properly be ignored. The definition is signifi-
cant because it focuses attention upon facts

I

Outstanding facts in the wheat situation
during the World War? were (a) that world
wheat supplies were insufficient to provide
the population of the “wheat world ex-Rus-

1 Sources of the quotations in the second paragraph
on page 67 are: Vernon Kellogg and A. E. Taylor,
The Food Problem: with a Preface by Herbert Hoover
(New York, 1917), pp. v, 5; and E. H, Starling, . . ..
The Feeding of Nations: A Study in Applied Physi-
ology (London, 1919), pp. 128-29.

Among books mentioned in the fourth paragraph
as recording in detail the wartime wheat developments
in particular countries, especially valuable ones are
those in the series “Economic and Social History of
the World War,” sponsored by the Carnegie Endow-
ment for International Peace. Several of these—all
written some years after the war—are cited below.
A few significant publications on national food sup-
plies published during or very shortly after the World
War are as follows: Commission Scientifique Inter-
alliéce du Ravitaillement, Rapport général sur les
ressources et les besoins alimentaires des pays alliés
(3 reports, Paris and Rome, 1918); T. B, Wood, The
National Food Supply in Peace and War (Cambridge
[England], 1917); Royal Society . . . ., The Food
Supply in the Uniled Kingdom. A Report . ... (Great
Britain, Cmd. 8421, 1917); E. H. Starling, A. P. Mec-
Dougall, and C. W. Guillebaud, Report on Food Con-
ditions in Germany With Memoranda on
Agricultural Conditions in Germany .. .. And on
Agricultural Stalislics (Great Britain, Cmd. 280, 1919);
Paul Eltzbacher, ed., Die deulsche Volksernidhrung
und der englishche Aushungerungsplan (Braunsch-
weig, 1915), an English translation of which appeared

as Germany’s Food: Cuan It Last? . ... (London, 1915),
edited by S. R. Wells; Raymond Pearl, The Nation’s
Food . ... (Philadelphia, 1920).

2 The World War may be said to have begun with
the German declaration of war on Russia on August 1,
1914, and to have ended with the Armistice of No-
vember 11, 1918. Statistical data used in this study
usually cover the five “crop” or “cereal” years from
August 1, 1914, to July 31, 1919; and for convenicnce
we call this the “war period” even though it extends
heyond the cessation of hostilities between the major
powers of Western Europe.

8 Contributions to the supplies of the wheat world
ex-Russia, negligible for purposes of this study, come
from Chile, Uruguay, and some countries in or near
Asia Minor. Russian exports, unlike those of the over-
seas exporting countries, go with trifling exceptions
to non-Russian Europe.

1914-18 AND NOW

important in wartime—the need of the im-
porting part of the wheat world for wheat
that must come mainly from the overseas ex-
porters, under the conditions of war that ex-
isted in 1914-18 and have begun to emerge
in 1939.1

SUPPLIES AND UTILIZATION

sia” with enough wheat to cover customary
levels of per capita wheat use; and (b) that
this general stringency, through effects ex-
erted by interferences with interregional and
international trade, was much more severe
in some parts of the world than in other parts.
It seems appropriate, therefore, to begin a
statistical review of the world wheat situation
during the World War with data bearing on
wheat supplies and utilization,

“WoRLD” SUPPLIES AND UTILIZATION

Each year the total supplies of wheat in the
wheat world ex-Russia consist mainly of ini-
tial carryovers of old-crop wheat, plus new
crops, plus imports from Russia.*? Total sup-
plies in each crop year from 1909-10 to 1918-
19 and 1933-34 to 1938-39 are shown by the
full length of the bars in Chart 1, and the
three components are differentiated.

Total supplies averaged about 3 per cent
smaller in the five war years than in the five
years preceding 1914. In 1915-16, however,
supplies were larger than ever before. The
relatively low average wartime level of sup-
plies arose partly from the disappearance of
Russia as a source of supply for the wheat
world ex-Russia, and partly from a slightly
lower average outturn of crops. Initial stocks,
on the other hand, averaged larger during the
war years than earlier. This was a develop-
ment due to interference with international
trade and shipping. As will appear later, year-
end stocks during the war averaged below the
prewar level in Europe and North America,
but far above the prewar level in Argentina
and Australia. Under shortage of shipping,
surplus wheat could not be moved in normal
degree from the more distant shippers.

Annual supplies of the wheat world ex-
Russia are never utilized in full within the
year as food, seed, and animal feed and waste;
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working stocks must be carried from one year
to the next. The approximate volume of an-
nual utilization may be calculated by subtract-
ing from total supplies (a) the year-end stocks,
and (b) the quantities of wheat shipped from
the wheat world ex-Russia to countries lying
outside its boundaries. In Chart 1, utilization
so calculated is shown by the line running
across the bars that measure total supplies.

CuaRT 1.—WHEAT SUPPLIES AND UTILIZATION OF
WuaeAT WoRrLD EX-Russia, 1909-19 anD
FroM 1933-34*
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* Data in Tables I-III, V. Production in overseas export-
ing countries in 1939 is now appraised somewhat larger than
indicated here; see note to Chart 7.

During the five war years, utilization of
wheat in the wheat world ex-Russia averaged
nearly 5 per cent lower than in the five pre-
Wwar years. In the last three years of the war,
utilization fell about 8 per cent below the pre-
war average, and 13 per cent below the peak
prewar year, 1913-14. In the worst year, 1917-
18, utilization fell 13 per cent below the pre-
war average, and 18 per cent below the prewar

peak. All of these percentages would be higher
if it were possible to take account of wheat
sunk during the war on passage from export-
ing to importing countries.

Even these substantial contrasts, however,
fail to reflect in full the shortage of wheat
during the World War. In prewar years the
trend of world utilization had been upward,
reflecting both increase of population and ris-
ing per capita consumption (on the average
though not in all regions). If this trend could
have continued, utilization in 1917-18 might
well have run to 3,200 million bushels. Actual
utilization in 1917-18, only about 2,500 mil-
lion bushels, thus fell more than 20 per cent
below what it might have been in the absence
of war. The population of the wheat world
ex-Russia in 1917-18 may be said to have
fallen short one loaf of bread in every five
of what would probably have been eaten with
peace continuing. Wheat was the most impor-
tant single foodstuff of the wheat world ex-
Russia, and in 1917-18 many other foodstuffs,
notably animal products and sugar, probably
showed even greater discrepancies than did
wheat between actual consumption and the
levels of consumption that continued peace
would have permitted.

UTILIZATION IN MaAJorR REGIONS

The incidence of wartims world wheat
shortage, however, differed from country to
country and region to region.

Chart 2 (p. 70) shows total wheat supplies
and approximate total utilization within two
main divisions of the wheat world ex-Russia:
non-Russian Europe and northern Africa on
the one hand, and the five overseas wheat ex-
porters on the other.

The wheat supplies of Europe and northern
Africa consist each year of (a) initial stocks;
(b) new crops; (¢) imports from Russia; and
(d) imports from the five overseas exporters.!
These components of supplies are differen-
tiated in the bars of the chart. Utilization in
this area consists of total supplies minus year-
end stocks, and is indicated by the line pass-
ing through the bars. In the overseas export-
ers, wheat supplies consist of initial stocks

1 Ignoring the minor contributions from such small
exporters as Uruguay, Chile, Turkey, etc.
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plus new crops. Their utilization may be cal-
culated by subtracting from total supplies the
sum of total net exports (regardless of destina-
tion) and year-end stocks. In each of these
large regions, supplies always exceed utiliza-
tion; but the excess of supplies is necessarily
larger in the exporting region than in the im-
porting region.

CHART 2.—WHEAT SUPPLIES AND UTILIZATION IN
IMPORTING AND EXPORTING PARTS OF WHEAT
WorLp Ex-Russia, 1909-19 anp rFroM 1933-
34x
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* Data in Tables I-1II, V. See also notes to Charts 1 and 7.

The war obviously had relatively little effect
upon total wheat utilization in the overseas
exporting countries as a group. Not even in
1917-18 did utilization fall below the prewar
average, and in 1915-16 and 1916-17 it was
larger than in any prewar year. The major

WHEAT AND WAR, 191418 AND NOW

effect of the war was a check to the upward
frend of utilization, apparent especially in
1917-18 and 1918-19. Certain aspects of the
situation are discussed below (p. 75).

In the importing region, utilization declined
promptly with onset of war, and failed to
reach the prewar average level in any war
year, In 1917-18 it was 21 per cent below the
prewar average, 25 per cent below the peak
prewar year 1913-14, and probably almost
30 per cent below the quantity that might have
been utilized had war been averted. The per-
centages would be higher if quantities lost at
sea could be allowed for in the calculations.
The population of this large importing region
in 1917-18 may be said to have fallen short
of its “customary utilization” of wheat by
almost one loaf of bread in three.

Nor does this comparison suggest the full
extent of wheat stringency. When a nation
makes the transition from peacetime to war-
time economy, physiological requirements of
the population for food calories increase. Sol-
diers in service require more food energy than
they did as civilians, and the remaining civil-
ian population tends to require more food
energy than it did in peacetime because its
wartime occupations tend to involve greater
physical activity. The amount of increase in
food-energy requirements is perhaps conjec-
tural; it has been appraised roughly as pos-
sibly 10 per cent.! Furthermore, at least in
countries where wheat is the principal bread-
stuff, transition to a wartime economy en-
larges the nation’s wheat requirement pro-
portionally more than it enlarges the nation’s
food-energy requirement. The circumstances
of modern war as exemplified in European
food- or feed-importing countries tend to en-
train economies in direct imports of more ex-
pensive foods and of feedstuffs, so that avail-
able supplies of animal products are reduced.
To the extent that this occurs, an additional
need for wheat emerges. One may conjecture
that in 1917-18, in the wheat-importing sec-
tion of the wheat world ex-Russia, actual
wheat utilization fell short of “desired” utili-

1 A, E. Taylor, The Status of Agriculture Today and
Its Role in a War Emergency (Address before the Na-
tional Industrial Conference Board, May 24, 1939,
mimeographed), p. 7.



SUPPLIES AND UTILIZATION 71

zation by something like two loaves of bread
in five.

It early becomes obvious, however, that
neither “desired” nor “customary” levels of
wheat utilization can be maintained in a
country heavily engaged in war and accus-
tomed to use much wheat per capita. If the
country is self-sufficient in wheat, there may
nevertheless be difficulties in maintaining do-
mestic output if only because of unavoidable
drain on man-power and draft-power in agri-
culture. If the country usually imports much
wheat, problems of maintaining customary or
desired levels of per capita wheat utilization
may arise merely because modern warfare in-
volving the major nations of Western Europe
itself puts a strain upon the world’s shipping
facilities. Such strain arises in reflection of
necessity to enlarge imports of essential war
materials, and is intensified if naval blockade
on the one hand bottles up part of the world’s
merchant shipping, while on the other hand
opposing naval action destroys another part
and forces the use of merchant ships in con-
voy. Belligerent (and sometimes neutral) gov-
ernments therefore tend, sooner or later, to
adopt measures designed to mitigate exist-
ing or prospective stringency of wheat sup-
plies, though in general without expectation
of maintaining customary types of wheat
utilization at customary per capita levels.

Strong efforts may be made to maintain or
enlarge the flow of imports. Domestic wheat
production may be encouraged, by exhorta-
tion and appeal or by fixed minimum prices
or bounties to domestic producers. Problems
of appropriate differential prices and differen-
tial bounties to producers arise in this con-
nection. Efforts may be made, by exhortation
or proscription, to curtail what are regarded
in wartime as non-essential uses of wheat,
such as the feeding of wheat, flour, or bread
to animals, or the use of flour in industry, or
kitchen and table wastage of flour or bread.

If in spite of such steps a stringency
still threatens, the wheat supply may be
“stretched.” Extraction rates which custo-
marily recover 70 pounds of flour from every
100 pounds of wheat may be “lengthened” to
75, 80, even 90 per cent or more. A change
from 70 to 77 per cent in the extraction rate

means an increase of 10 per cent in the sup-
ply of wheat flour, though palatability of flour
must deteriorate. If such stretching fails to
avert bread shortage, resort may be taken to
admixture of other products with wheaten
flour-—products such as potato starch, or rye,
barley, or corn flour or meal. Neither the
lengthening of extraction rates nor admixture
is feasible without reduction in customary
supplies of livestock feeds.

Sometimes flour and bread are rationed to
consumers. Here the objectives are to reduce
human consumption, not to provide for it;
and to spread available supplies equably
among rich and poor. But rationing of bread
and flour would hardly be undertaken in the
absence of or prior to rationing of many other
foodstuffs, particularly the more expensive
sorts. Efforts to discourage human consump-
tion of bread may also involve prohibition of
sale of the freshly-baked and therefore rela-
tively well-liked product.

It is unnecessary here to attempt to recount
the devices actually employed by governments
to conserve and stretch wheat supplies during
the World War. These varied from country
to country, as did achievements. In the United
Kingdom, where the published records seem
best kept and most readily comprehensible,!
rationing was not attempted; and in the year
of greatest wheat stringency, 1917-18, it is
estimated that about 4 per cent more flour
was consumed than on the average in prewar
years. Lengthened extraction rates and ad-
mixture, together with other but minor meas-
ures, thus sufficed not only to maintain but
even to enlarge the flour supply.2 But the

1 In addition to the document cited below, see Sir
William H. Beveridge, British Food Control (London,
1928); Arthur L. Bowley, Prices and Wages in the
United Kingdom, 1914-1920 (Oxford, 1921); E. M. H.
Lloyd, Experiments in State Conirol at the War Office
and the Ministry of Food (Oxford, 1924); T, H. Middle-
ton, Food Production in War (Oxford, 1923); and Sir
R. Henry Rew, Food Supplies in Peace and War (Lon-
don, 1920).

2 Great Britain, Royal Commission on Wheat Sup-
plies, First Report . ... (Cmd. 1544, London, 1921),
p. 42. In 1917-18, non-wheat grains mixed with wheat
grain constituted 26 per cent of all grain milled into
so-called flour; and non-wheaten diluents constituted
a slightly larger percentage of imported materials used
to make so-called flour. Extraction rates of wheat,
varying from type to type, grade to grade, and time
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flour was far different from and inferior to
the prewar product. Hunger and starvation
were avoided; but discomfort and dissatis-
faction, more or less acute, were not. In
France, where even rationing was resorted to,
it could be said in retrospect that “Privations
were experienced; absolute want was un-
known.”t

On the basis of British experience, it is pos-
sible to conclude that a deficiency in the wheat
supply as such amounting to some 12 per cent
(as in 1917-18) need not result in absolute
deficiency of the national flour supply; per
capita consumption of bread may even be in-
creased when wheat supplies fall 12 per cent
below normal. But the impact of such a de-
ficiency on the national diet must depend upon

to time, averaged no less than 79 per cent on home-
grown wheat, and were at times as high as 91 per
cent on such imported wheats as Choice Bombay,
Australian, Milling Blue Stem, No. 1 Hard Winter,
and No. 1 Montana Winter (op. cit., pp. 42, 45).

1 Michel Augé-Laribé and Pierre Pinot, Agriculture
and Food Supply in France during the War (New
Haven, 1927), p. 69.

2 The extent of national dependence upon wheat as
a source of food calories is suggested by the follow-
ing tabulation, which shows for four European coun-
tries the percentages of total calorie consumption
estimated to have been furnished respectively by
wheat, other cereals, and all cereals on the average
in years preceding 1914:

United
Items Kingdom® France® Italye  Germany?®
Wheat ............. 33.4 50.2 46.5 15.7
Other cereals® ..... 4.3 5.1 17.2 23.1
All cereals ......... 37.7 55.3 63.7 38.8

a Data for 1909-13, computed from Commission Scien-
tifigue Interallidée du Ravitaillement, Premier rapport . . .,
Annexes, pp. 11, 19, 30.

b Data for 1912 and 1913, computed from Paul Eltz-
bacher, ed., Die deutsche Volkserndhrung . .. . pp. 36, 62.

¢ In the United Kingdom, oatmeal was the largest com-~
ponent of “other cereals”; in France, rye; in HMaly, corn.
In Germany, rye provided 18.6 per cent of the total calorie
consumption and was more important than wheat; among
cereals other than wheat and rye, barley was most im-
portant,

8 The technical difficulties are greater in measuring
annual changes in wheat utilization in separate parts
of Europe and northern Africa than in the region as a
whole, This is largely because resort must be had to
national import and export statistics which were in-
completely reported during the war and in any event,
for some countries, seem not to record with much
precision the net intake or net outgo of wheat within
specified crop years. There are also technical prob-
lems in appraising annual changes in wheat carry-
overs; errors may loom larger in particular countries
than in groups of countries.

191418 AND NOW

many factors, such as availability of other
foodstuffs and the customary importance of
wheat in the national dietaries. A deficiency
of 12 per cent in wheat supply obviously in-
volves far less threat of either hunger or dis-
comfort to a nation that customarily derives
10 per cent of its food calories from wheat
than to nations that customarily derive 60 per
cent of their food calories from wheat. Of
two nations each deriving 60 per cent of their
food calories from wheat, a 12 per cent de-
ficiency in wheat supply would carry more
threat to the one wherein the customary ex-
traction rate was 75 to 80 per cent than to the
one wherein the customary extraction rate
was 70 to 75 per cent. In these relationships
Germany and Austria-Hungary in the World
War were less vulnerable to a given percent-
age deficiency in wheat supply than was Brit-
ain because of the lesser importance of wheat
in the national diets of the Central Powers;?
Britain was less vulnerable than France or
Italy for the same reason; and France, though
depending somewhat more than Ifaly on
wheat, may have been less vulnerable because
the customary milling extraction rate was
lower in France.

UTILIZATION WITHIN EUROPE

Within Europe, wartime total utilization of
wheat declined unequally from country to
country or region to region. Chart 3 shows in-
dex numbers of approximate total wheat utili-
zation® in the five countries or groups of coun-
tries in Europe west of Russia.

As measured in this way, wartime wheat
stringency was least marked in Italy and not
much more so in the British Isles, where utili-
zation in the worst year, 1917-18, fell respec-
tively about 8 and 12 per cent below the three-
year average of 1911-12 to 1913-14. In a
heterogeneous group of “other countries,”
which includes Rumania, Bulgaria, and Ser-
bia in the southeast, Greece, Spain, and Portu-
gal on the Mediterranean, and Switzerland,
Belgium, Holland, and the four Scandinavian
countries in the northwest, the worst year
was 1918-19. In that year wheat utilization
fell perhaps 16 per cent below the late prewar
average. Particularly for the southeastern
countries in this heterogeneous group the data

-
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are faulty. They may present the wartime
situation in too favorable a light, because war-
{ime statistics of exports are not complete and
,CI[AP.T 3.—INpEX NUMBERS oF WurAT UTILIZATION
N SpECTFIED REGIONS OF EUROPE AND NORTHERN
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our calculations do not allow here for ship-
ments actually made to the Central Powers;
this tends to exaggerate levels of wartime util-

ization in the southeastern countries. In gen-
eral, the northwestern countries in the large
group (occupied Belgium, Switzerland, Hol-
land, and the four Scandinavian countries)
suffered much greater shorlages of wheat in
1917-18 than did the southeastern or Mediter-
ranean countries. In that year, domestic crops
plus net imports (in the case of Belgium, in-
shipments through the relief organizations)
approximated only 36 per cent of crops plus
net imports in the three years 1911-12 to
1913-14.* This calculation disregards the
possibility that reduction of stocks in 1917-
18 might have raised the level of utilization.
But even with allowance for this, the 1917-18
shortage of wheat in these northwestern coun-
tries was exceedingly acute—more so, how-
ever, in the non-Scandinavian ones. Further-
more, the importance of reduced wheat
supplies was relatively less in the Scandi-
navian group because in these countries rye
was an important component of the diet and
wheat use per capita was ordinarily low.

The impact of war was apparently consider-
ably more severe on wheat utilization in
France. Divergent sets of net-import statistics
confuse the picture of developments in the
first three years of war; but the data agree
in indicating that French utilization in the
worst year, again 1917-18, fell about 40 per
cent below the prewar average, and some 20
per cent below in 1918-19. These figures, how-
ever, tend to exaggerate the degree of wheat
shortage, for the basic data on wartime pro-
duction and trade apply to the portions of
France free from military occupation.

The average population of all France in
the period 1911-12 to 1913-14 was 39.74 mil-
lion persons, while that of the unoccupied
territory on January 1, 1918, was about 32.54

1 The low figure for Belgium, however, requires
qualification because the population of the occupied
territory was substantially less than the population
of the whole country in prewar years. On the food
supply of Belgium and occupied France during the
World War, see Albert Henry, Le ravitaillement de la
Belgique pendant Uoccupation allemande (Paris, 1924) ;
Paul Collinet and Paul Stahl, Le ravitaillement de la
France occupée (Paris, 1930 [?]1); Vernon Kellogg,
Fighting Starvation in Belgium (New York, 1918);
and G. I. Gay, [The Commission for Relief in Belgium1
Statistical Review of Relief Operations (Stanford Uni-
versity, California, 1925).
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million.! On the basis of these population
eslimates and utilization reflected in the in-
dex numbers in Chart 3 (Series B), it would
appear that per capita utilization in the France

1 Michel Huber, La population de la France pendant
la guerre (Paris, 1932), p. 220. Data for 77 uninvaded
departments.

2 As to German takings from the west, we find very
little evidence., As to the east, August Skalweit (Die
Deutsche Kriegserndhrungswirtschaft, Stuttgart, 1927,
p- 22) states that, after the conquest of Serbia in
October 1915 and until Rumania joined the allies in
August 1916, the Central Powers obtained about 2%
million tons of grain from the southeast, mainly Ru-
mania. Hans Loewenfeld-Russ (Die Regelung der
Volkserndhrung im Kriege, Vienna, 1926, pp. 392-93)
speaks of “total grain import of 233,313 carloads from
the Balkans,” of which 120,010 went to Germany and
the rest to Austria-Hungary. He further indicates
that about 81,450 carloads, about a third of the total,
consisted of wheat grain, rye grain, or “flour.” A car-
load of grain is about 10 metric tons; so that the round
data of Skalweit and Loewenfeld-Russ on grain are in
broad agreement. Thus the equivalent of some 30 to
35 million 60-pound bushels of wheat grain, rye grain,
and “flour” entered the Central Powers from the
Balkans mostly in the crop year 1915-16. How much
of this was wheat or flour is not clear; but on the
basis of customary Rumanian exports of these two
grains, wheat would greatly have predominated. It
would scem clear from this evidence that practically
all of the officially reported Rumanian net exports of
wheat and flour in 1915-16, 23 million bushels, went
to the Central Powers, although, according to Loewen-
feld-Russ, England “, . . . succeeded in concluding
a contract with the Rumanian central commission
covering 8 million quintals [about 30 million bushels]
of wheat [and madel overpayments up to 1,000 lei
per carload beyond the maximum price . . . .”
(p. 388).

s Loewenfeld-Russ (pp. 394-95) states that Austria
received 5 .million quintals of grain in 1916-17 after
the conquest of Rumania in October 1916, and that
“hread grain now showed a considerable prevalence”;
and 3 million quintals in 1917-18. As for Germany,
Skalweit (p. 235) gives tables showing that German
net imports of bread grains in 1916~17 could not have
exceeded 600,000 guintals, while there were net ex-
ports of 539,000 quintals of flour. Both the net imports
of bread grain and the net exports of flour from Ger-
many were smaller in 1917-18. These quantities would
only moderately affect the wheat-utilization statistics
of Germany and Austria-Hungary in 1916-17, still less
in 1917-18.

Some wheat was also obtained from Ukrainia in the
period March-November 1918, but the amount prob-
ably did not exceed 4 million hushels—the equivalent
in terms of wheat of 11,340 carloads of produce actu-
ally consisting of grain, milled products, pulses, and
fodder given by Loewenfeld-Russ (p. 402) as the total
shipped. Much larger quantities had been contem-
plated in a treaty between Ukrainia and the Central
Powers signed in the spring of 1918. The Central
Powers were more successful in obtaining such Ukrain-
ian products as sugar, fats, and livestock.
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of 1911-14 and the unoccupied France of 1917
18 declined from 9.44 to 6.75 bushels. This
is a decline of 29 per cent, considerably smaller
than that suggested by the utilization data in
Chart 3.

Wheat utilization in Germany and Austria-
Hungary combined is indicated by the chart
to have fallen sharply in the first year of
the war, by approximately a fourth. This
presumably overstates the degree of imme-
diate decline. Net-import statistics were not
reported for war years, and exact quantitative
estimates are not available to measure requisi-
tions from conquered territories. It seems
probable, however, that some wheat filtered
into Germany from the west, and certain that
at least in 1915-16 supplies also entered {rom
Rumanian on the east.? Wheat utilization in
the Central Powers in 1914-15 and 1915-16
thus may not have fallen more than 15 to 20
per cent below the prewar average, instead of
the 25 to 30 per cent suggested by Chart 3. But
by 1917-18 the data in the chart presumably
do not so much overstate the extent of decline
in wheat utilization; it may conceivably have
fallen to 55 to 60 per cent of the prewar aver-
age, even with allowances for requisitionings
in conquered eastern territory.?

All told, wartime wheat shortage per se was
probably most marked in the Central Powers
aside from occupied Belgium and northern
France, Switzerland, and Holland. It was
more marked in unoccupied France than in
Italy and the British Isles. The relative sever-
ity of its impact upon total food supplies of
the several countries, however, is a subject
too complex for consideration here.

Since some European and north African
countries both produce and export wheat
while others both produce and import, ex-
planations of wartime reduction of wheat uti-
lization in the world’s wheat-importing re-
gions are conveniently to be sought both on
the side of domestic production and on the
side of imports—which in turn may involve
production in overseas exporting countries
and Russia, and also shipping facilities. But
before we turn to questions of production and
international trade, it seems advisable to re-
fer briefly to utilization in the overseas export-
ing countries.
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UTILIZATION IN OVERSEAS EXPORTING
COUNTRIES

As Chart 2 (p. 70) indicated, wartime wheat
utilization was about as large as prewar uti-
lization in the five overseas exporting coun-
tries; the war apparently affected it but
slightly, and certainly affected it less than
was true in Europe west of Russia and north-
ern Africa. Utilization, however, may be cal-
culated either from estimated stocks and
crops and reported net exports (as in Chart
2); or some elements of it may be appraised
more directly from milling statistics, flour
exports, and acreage estimates together with
approximate quantities used per acre for seed.

Chart 4 shows these more direct estimates
of utilization in relation to the indirect esti-
mates in Chart 2. The lower parts of the bars

Crart 4.—CoMPONENTS OF WHEAT UTILIZATION IN
Five OverseEsS ExprormiNG CoUNTRIES, 1909-19
AND FroM 1933-34*

(Billion bushels)
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1933

measure quantities of wheat used for food in
the United States, Canada, Argentina, and
Australia—all based on milling statistics (ex-
cept for Canada). The middle portions of the
bars represent Indian wheat crops minus ex-
ports minus estimated seed use—quantities
representing food use of wheat in India on the
assumptions that year-end stocks vary little
and that only negligible quantities of wheat
are used for feed and in industry or are wasted.

These seem to be tenable assumptions.! The
upper portions of the hars represent estimated
use of wheat for seed, in which errors cannot
be large. The line which passes above the bars
represents total utilization as calculated in
Chart 2; and the gaps between the tops of the
bars and points on the line would represent
use of wheat for other purposes than food
and seed—assuming both the direct estimates
of food and seed use and the indirect estimates
of total utilization to be correct.z

This chart suggests, as would be expected,
that variations in total utilization in the over-
seas exporting countries arise mainly from
variations (a) in miscellaneous uses in other
countries than India, and (b) in food use of
wheat in India. Seed use in all five countries
together varies somewhat with change in acre-
age, but not greatly. Food use outside of India
varies little under normal circumstances. Yet
a wartime effect on food use is clearly appar-
ent in the chart in the decline shown from
1916-17 to 1917-18 and again, less markedly,
to 1918-19. This came wholly in the United
States. It was directly attributable to effective
appeal to consumers, reinforced by relatively
mild governmental controls, particularly of
milling extraction rates.®* Modification of con-

1 For special reasons, however, we assume that
stocks were built up 30 million bushels in India
during 1915-16, and reduced in the next crop year.
Such an accumulation may be regarded as abnormal
and due to shortage of shipping together with abun-
dance of wheat in North America in 1915-16.

2 Incorrectness is of course indicated by the very
narrow gap in 1910-11, for some wheat is always used
for feed and other non-food and non-seed purposes.
Perhaps the crop of the overseas exporting countries
was underestimated in that year. But for Canada, our
prewar estimates of food use and seed use, together
with reported net exports, fall about 24 per cent short
of the official crop estimates on the average for the
period. Since changes in stocks over this five-year
period can hardly have been significant, it seems prob-
able that some Canadian prewar crops were overesti-
mated. The quantity calculated as available for uses
other than food, seed, and exports is far too large
(nearly a fourth of the average prewar crop) to be
credible as representing these miscellaneous uses.

8 On the operations of the United States Food Ad-
ministration, see Wilfred Eldred, “The Wheat and
Flour Trade under Food Administration Control: 1917-
18,” Quarterly Journal of Economics, November 1918,
XXXI1I, 1-70; Grain and Flour Statistics during the
War (U.S. Grain Corporation, A. L. Russell, Statisti-
cian, 1919), and Supplement (1920); F. M. Surface,
The Grain Trade during the World War . . .. (New
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sumption habits caused only minor inconveni-
ence because of pre-existing tendencies toward
declining use of flour per capita.* The reduc-
tion of food use of wheat in the United States
in 1917-18 was important because, in the year
of great wheat stringency, it released a sub-
stantial quantity of wheat for export from a
country able, in view of the shipping position,
to export it. The fact that total utilization in
the five exporting countries failed in 1918-19
to reflect the substantial economy in food use
in the United States is explained by the posi-
tion of India. Here food use of wheat was very
heavy, and wheat export negligible, because
of small crops of millets following the wheat
harvest of 1918.

The data seem too insecurely based to war-

York, 1928); F. M. Surface and R. L. Bland, American
Food in the World War and Reconstruction Pe-
riod . ... (Stanford University, California, 1931).

1 Holbrook Working, “The Decline in Per Capita
Consumption of Flour in the United States,” WHEAT
Stupies, July 1926, II, 265.

2 See H. C. Farnsworth, “‘World’ Wheat Stocks,
1890-1914 and 1922-39,” WnEear Stublies, October 1939,
XVI, 39-66, esp. p. 47.

3 The 1937 area of non-Russian Europe was larger
than the 1913 area by all of Estonia, Latvia, and
Lithuania; most of Poland; and the Bessarabian part
of Rumania. This added territory contained in 1912
a population of about 20 million persons; its wheat
production in 1909-13 averaged some 55 million bush-
els, and its rye production some 170 million.

2 Population estimates as of January 1, based on
official statistics, are as follows in million persons
for various countries within their 1937 boundaries:

Country 1912 1937
United States ................. 94.5 128.9
Canada ............coviivvinn 7.3 11.1
Argentina .................... 6.9 12.6
Australia .................... 4.6 6.8
India ....ovvenviiiniiinin, 315.8 374.2

Total .....coovviviiinnian. 429.1 533.6
British Isles .................. 45.4 50.1
France ....eoveevvevniennnonons 41.5 41.9
Haly ...t 35.3 42.7
Greater Germany® ............. 79.6 89.5
Poland ..........coiiiain, 25.0 34.2
Southeastern Europe? ......... 39.3 49.8
Other Europe® ................ 69.3 82.9
Northern Africat .............. 24.2 32.3

Total ... vvnninvinnnn, 359.6 423 .4

Grand total ............... 788.7 957.0

2 (zermany, Austria, Czechoslovakia,

b Hungary, Yugoslavia, Rumania, Bulgaria.
¢ West of USSR, including Finiand.

¢ Egypt, Tunis, Algeria, Morocco,
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rant inferences concerning economies in feed
and other miscellaneous uses of wheat during
the war. No strong suggestion of it is given
in Chart 4 except perhaps in 1917-18.

CONTRASTS OF PREWAR POSITIONS

Charts 1 to 4 provide certain significant con-
trasts of supplies and utilization of wheat in
the wheat world ex-Russia as it was before
1914 and before the outbreak of war in 1939.
These contrasts may be listed categorically.

1. Average annual supplies of the wheat
world ex-Russia (Chart 1) exceeded average
annual utilization by a larger margin in 1933—
39 than in 1909-14. This is both because the
normal level of year-end stocks has risen in
the interval, notably in exporting countries?
(Chart 2), and because several of the years in
the recent period were distinctly wheat-surplus
years while those preceding 1914 were not.

2. Total supplies have recently included
considerably less wheat from Russia than was
true before 1914 (Chart 1). Since Russian
wheat goes almost entirely to Europe west of
Russia, that area (with northern Africa) has
recently depended much less upon Russia for
wheat supplies than was true before 1914
(Chart 2). This region has also derived sup-
plies more from domestic crops and less from
imports from all sources than was true be-
fore 1914,

3. Average annual world utilization has re-
cently run higher (Chart 1) than it did before
1914. The increase as between territories
shown in the chart is 17 per cent, and would
be somewhat less if comparable territories
were covered.®? The population within 1937
boundaries of the wheat world ex-Russia has
increased by about 21 per cent, from 789 mil-
lion persons in 1912 to 957 million in 1937 as
closely as we can judge.* Hence use of wheat
per capita in the wheat world ex-Russia has
recently run lower than it did before 1914.

4. Total wheat utilization within the im-
porting region of the world has recently run
only 13 per cent above the pre-1914 level
within a smaller territory, and this increase
was less than the increase in population.
Hence per capita utilization has declined. It
has risen in eastern and northern parts of
non-Russian Europe, but fallen in most other
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parts and in northern Africa. Where decline
in per capita use has occurred, it has been
greater in food use than in feed use of wheat.
Decline in per capita food use of wheat has
been particularly conspicuous in France, Bel-
gium, and the British Isles.?

5. Total utilization of wheat in the five
overseas exporting countries has recently run
about 22 per cent above the pre-1914 level,
food use about 10 per cent above, seed use
about 29 per cent, and other use (mainly for
feed) perhaps well over 100 per cent even
with allowance for imperfections in the data
given in Chart 4. Meanwhile population has
increased by about 24 per cent. Hence there
has been large increase in per capita use of
wheat for feed, but substantial decline in per
capita use for food, with little change in per
capita seed use or in total utilization per
capita.

6. The trend of wheat utilization was up-
ward before 1914 in the wheat world ex-Russia

as a whole (Chart 1) and especially in the im-
porting section (Chart 2). Since 1933 there
is little evidence of trend-increase, particularly
in the importing section taken as a whole.

7. The wheat world ex-Russia entered the
war of 1939 with a far larger excess of sup-
plies over probable requirements for utiliza-
tion than was true at outbreak of war in 1914
(Chart 1). Supplies for 1939-40, not counting
possible imports from Russia, are about 4,850
million bushels; one cannot expect utilization
appreciably to exceed 3,400 million, or ship-
ments outside to exceed 100 million. In 1914—
15, total supplies of less than 3,200 million
bushels were not sufficiently large to provide
for internal utilization equal to that in the
preceding crop year (some 3,035 million bush-
els) together with a normal or a meager out-
ward carryover and moderate or small ship-
ments outside. Supplies from carryover and
new crop were strikingly large in 1939 both in
the importing and in the exporting regions.

II. PRODUCTION

Wheat production in the wheat world ex-
Russia averaged only about 25 million bushels
smaller in the five war years than in the five
years preceding 1914. Yet one may say that
there was a large deficiency of production
during the war, considering the upward pre-
war trend of utilization, the shutting off of
Russian exports, and the impossibility of sus-
taining utilization either by drafts upon initial
stocks that were only moderate in size, or by
curtailing outshipments that also were custo-
marily only relatively small. Certain Euro-
pean countries in particular would have been
much more fortunate with respect to wheat
utilization if their wartime domestic crops
had been larger.

“WoRrLD” AND MAJOR REGIONS

Chart 5 (p. 78) shows wheat production,
acreage, and yield per acre in the wheat world
ex-Russia and its two principal components,
1909-18 and 1933-39.

Four years of the World War, 1914, 1916,

1 See chart in M. K. Bennett, “World Wheat Utili-
zation since 1885-86,” WuEAT STupiES, June 1936,
XI1, 384.

1917, and 1918, were years of relatively small
wheat production as compared with the imme-
diate prewar level. In 1914, the relatively low
outturn reflected circumstances in Europe
and northern Africa, not in the overseas ex-
porting countries; and it reflected low yield
per acre due to adverse weather more than
large loss of acreage due to military opera-
tions. The wheat world ex-Russia entered the
World War with an unusually small crop,
and with the crop shortage more striking in
the importing than in the exporting regions.

The relatively short world crops of 1916,
1917, and 1918 reflected exceptionally low
world yields per acre, and the yields were ex-
ceptionally low not only in war-torn Europe
but also in the overseas exporting countries
as a group. Since the yields per acre were so
low in the overseas exporting countries where
wheat cultivation was extensive in type, de-
pending relatively little on thoroughness of
cultivation or on application of fertilizer, one
must attribute the low world yields in appreci-
able part to adverse weather. The world wheat
acreage in these years was as large as or larger
than it had been in any of the five years pre-
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CHART 5.—WHEAT PRODUCTION, ACREAGE, AND YIELD
PER ACRE IN WHEAT WonrLD EX-RUSSIA AND
Irs PrincipaL CoMPONENTS, 1909-18 AND FrOM
1933*

(Billion bushels, million acres, bushels per acre;
logarithmic vertical scale)
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ceding 1914. As the second tier of the chart
shows, wartime expansion of acreage in the

overseas exporting countries more than offset
decline of acreage in non-Russian Europe and
northern Africa.

One of the wartime crops, that of 1915, was
exceptionally large. Its huge size, however,
reflected developments only in the overseas
exporting countries, where a record sown acre-
age gave a record yield per acre. This yield
was a phenomenon of weather, not of culti-
vation. The enormous crop of 1915 greatly
eased the wartime wheat-supply position in
the countries of Europe open to receive ship-
ments from overseas, as compared with 1914~
15. But it was not large enough to preclude
the emergence of difficulties in the three years
beginning with 1916-17, particularly in view
of shortage of shipping. The exceptional char-
acter of the 1915 crop in the overseas exporting
countries is suggested by the facts that only
two crops equal to it in size, those of 1928 and
1938, have since been secured; and these were
harvested from much larger acreages. The
1915 yield per acre in overseas exporting coun-
tries has never been equaled.

THE IMPORTING REGION

The available data on wheat production in
the whole territory of Europe west of Russia
plus northern Africa measure the decline in
output as about 250 million bushels or 18 per
cent between 1909-13 and 1914-18. If the de-
cline is measured between 1911-13 and the
worst war years, 1917 and 1918 averaged, it
approximates 28 per cent. The decline re-
flected reduction both of acreage and of yield
per acre. Between the two shorter periods just
specified, acreage declined 12 per cent. De-
cline of yield per acre, about 18 per cent, was
proportionally larger.

As would be expected, however, decline of
wheat production was not general; it was rela-
tively most marked in countries long and
deeply involved in hostilities and accustomed
to produce much wheat. Chart 6 shows these
facts crudely. The solid lines show produc-
tion, acreage, and yield per acre in a group
of deeply involved contiguous countries—
France, Belgium, Germany, and Austria-Hun-
gary. The dotted lines show the same series
for all the rest of non-Russian Europe and
northern Africa. In the first group, to con-
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trast the periods 1911-13 and 1917-18, pro-
duction declined 44 per cent, acreage 28 per
cent, and yield per acre 23 per cent. In the
second group, production declined only 9 per
cent, acreage increased slightly, and yield per
acre declined 10 per cent.

CHART 6.— WHEAT PRODUCTION, ACREAGE, AND YIELD
PER ACRE IN Two REGIONS oF EUROPE AND
NorTHERN AFRICA, 1909--18*

(Million bushels, million acres, bushels per acre)
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In the group of countries deeply involved
in warfare, the decline of production was in
much the same proportion, about 45 per cent,
in France and Austria-Hungary; but it was

probably a little less, some 39 per cent, in
Germany.!

In the second group of countries, more pe-
ripheral to land warfare, changes in average
production between 1911-13 and 1917-18 were
as follows, in million bushels and percentages:

Percentage

Countries 1911-13 1917-18 change
Northern Africa® ....... 90 90 0
Ttaly ..o iveenonn. 191 162 ~15
Other Mediterranean® ..143 160 +12
Southeast® ............ 146 81 —44
Northwest® ........... 85 105 424
Total ............. 655 598 — 9

4 Egypt, Tunis, Algeria, Morocco.

b Spain, Portugal, Greece.

¢ Rumania, Bulgaria, Serbia.

4 British Isles, Netherlands, Switzerland, Denmark, Nor-
way, Sweden, Finland.

The changes were diverse. Neither acreage,
yield per acre, nor production changed appre-
ciably in northern Africa. The moderate de-
cline of production in Italy, some 15 per cent,
represented a decline of area by 9 per cent and
a smaller decline in yield—the latter probably
attributable mainly to weather unfavorable
for the crop of 1917. This crop gave the lowest
yield since 1910, while the 1918 crop, sown
under worse conditions than that of 1917,
gave the second highest yield per acre in
than 20 years. The large decline of produc-
tion in the southeastern countries rested solely
on decline of yield, for acreage increased. This
decline may have been due partly to ineffective
cultivation, itself a reflection of warfare, in
which these countries also were deeply in-
volved. But weather conditions were presum-
ably equally important, or more so. This re-
gion occasionally suffers disastrous years for
wheat, as in Rumania (the most important
producer) in 1897, 1899, 1907, and 1914, and
on her larger postwar territory in 1924 and
1932. One is therefore inclined to attribute
the extremely low yield per acre of 1918 (1917
was a fair year) in these southeastern coun-
tries largely to unfavorable weather, though
without excluding the probability of signifi-
cant war influences.

1 If one accepts the official German prewar statistics
(here reduced by 10 per cent) the indicated reduction
of wheat output in Germany would be 45 per cent.
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In Spain, Portugal, and Greece combined,
there was moderate increase of acreage (not
in Portugal) and also in average yield. A

larger increase of production in the north- -

western countries was due entirely to increase
of acreage, which rose by about 28 per cent.
Wheat was not a major crop in these coun-
tries, and a large percentage increase in acre-
age presented less difficulty than would occur
in countries where the wheat acreage was
larger and a more important fraction of the
arable area. The yield per acre declined in
this group of countries, but at least in England
the decline was attributed partly to unfavor-
able weather for the crop of 1917.1

The decline of production (9 per cent) in
Europe and northern Africa outside of the
central and deeply involved countries of Bel-
gium, France, Germany, and Austria-Hungary,
must on the whole be attributed to decline of
yield per acre and not of acreage. And in the
main, decline of yield per acre seems to have
reflected accident of weather more than effects
of the war. In this connection it is pertinent
to observe (Chart 6) that the regional average
yield per acre in 1914—a crop sown and in
substantial degree harvested before wartime
effects could be felt—was lower than the yields
of either 1917 or 1918, the two lowest of four
crops sown during the war period.

CAaUsES OF EXTREME DECLINE

The causes of wartime reduction of wheat
output in the European area most strongly
affected may include (a) weather conditions,
which may tend either to curtail sowings, to
cause loss of acreage by winterkilling, or to
damage the plant and lower the yields per
acre; (b) man-power, which may become de-
ficient and thus reduce both the sowings and
the thoroughness of tillage; (¢) draft-power,
which if deficient may have similar effects to
shortage of man-power; (d) fertilizer supplies,
which may lower yields if they become short
through reduction of herds (or fodder for ani-
mals), curtailment of imports of commercial

1 See Middleton, Food Production in War, pp. 188-90.

2 Alfred Beaucourt, La politique du pain pendant
la guerre (1914-1919) (Paris, 1919), p. 65.

3Augé-Laribé and Pinot, Agriculture and Food Sup-
ply in France during the War, p. 55.
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fertilizers, diversion of commercial fertilizers
to non-agricultural uses, or defective internal
transport; and (e) military operations and oc-
cupations, which may prevent acreage from
being sown (or harvested) at points where
activities are intense. Shortage of supplies of
farm machinery and spare parts, due to mili-
tary demands upon industry, may also affect
both acreage and yield adversely.

There seems little reason to suppose that
wartime disturbances of normal crop rotations
are of large significance, or that harvesting
operations can be much disturbed except
where military operations interfere. Under
European conditions, the wheat fields can
probably be fully harvested by women and
children in the absence of normal man-power
or draft-power. Shortage of man-power, and
to a lesser extent of draft-power, must be re-
garded not merely as sheer lack, but also as
absence from the fields at the specific time
when specific operations give the best result.
Man-power may be short also with reference
to planning and management of farm opera-
tions, that move best under the regular atten-
tion of the farm operator.

Mistakes of governments may be mentioned
also as an influence capable of affecting wheat
production adversely. Thus in France early
in the World War, the wheat acreage is said
to have suffered because wheat prices to pro-
ducers were officially set at relatively too low
a level, inducing farmers to shift land from
wheat to other crops.? This, however, was
probably a minor factor in the broad wartime
decline of French wheat acreage.

The relative importance of these adverse
influences on wheat production during the
World War in the area covered by Belgium,
France, Germany, and Austria-Hungary can-
not be appraised with much precision.

Perhaps French and Belgian wheat acreages
declined to the extent of one or two million
acres on account of military activities on the
western front. The French zone that suffered
prolonged occupation contained about 6.3 mil-
lion acres of cultivated land,® of which prob-
ably around a fifth was in wheat. Some of
this wheat acreage, not reported in the French
statistics, was no doubt cultivated by the civil-
fan population remaining in occupied territory
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and by the Germans; but this is not recorded
in German statistics either. In addition, mili-
tary activities on the allied side of the front
must have curtailed wheat sowings in the part
of France reported in the wheat statistics. We
cannot undertake to appraise the wartime
losses of wheat acreage of Germany and Aus-
tria-Hungary on the eastern front. But in the
autumn of 1916, when the wheat crop of 1917
was sown, the boundaries of these countries
lay inside the battle lines of the eastern front;
and so also in the autumn of 1917, when the
crop of 1918 was sown. Hence it seems safe
to say that German and Austro-Hungarian
wheat acreage probably suffered relatively
little from military activities when one com-
pares the wheat areas of 1917 and 1918 with
the prewar level.! Military activities may
have accounted for a fifth to a third of the
French and Belgian loss of acreage between
1911-13 and 1917-18. It cannot have been the
dominant cause of loss.

Shortage of man-power in agriculture was
perhaps the most powerful influence on decline
both of acreage and of yield per acre through-
out the territory. This cannot be demon-
strated. But the ultimate effects of withdraw-
ing from agriculture some 3.7 million farmers
out of 5.2 million, as occurred in France,?
must have been great. The position in Aus-
tria-Hungary was probably similar to that in
France, but in Germany it seems likely that
the drain on agricultural man-power was
smaller. There a smaller fraction of the popu-
lation was engaged in agriculture, the problem
of maintaining domestic crop production was
probably more carefully considered, and pris-
oners of war usable in agricultural operations

1 Some adverse effects may have held over from the
Russian invasion of Galicia in 1914-15.

2 Augé-Laribé and Pinot, op. cit.,, p. 39. The figures
apply to agriculturists in 1911 and to those in the mili-
tary services in 1918.

8 The numbers involved ran to 700,000 to 900,000 in
1916-18. Friedrich Aercboe, Der Einfluss des Krieges
auf die Landwirlschaftliche Produktion in Deutsch-
land (Stuttgart, 1927), p. 33.

4 Ibid., pp. 41-43.

& Augé-Laribé and Pinot, op. cit., pp. 66-67.

¢ Middleton, op. cit., pp. 110-11, 144, 186, 228.

7See M. K. Bennett, “Trends of Yield in Major
Wheat Regions since 1885. Part I, WHEAT STUDIES,
November 1937, XIV, 69-102, esp. p. 92.

were relatively numerous.? This may help to
explain why wheat production in Germany de-
clined somewhat less than in France and Aus-
tria-Hungary (see p. 79).

With regard to the principal commercial
fertilizers (nitrogen, phosphate, potash), it
would appear that German farmers suffered
less severe shortage than the French. Ger-
many held practically a world monopoly of
potash, and between 1913-14 and 1917-18
nearly doubled the use of it in agriculture,
while available supplies of phosphate fertili-
zers were cut in half and those of nitrogen by
a little more than half.* In France, however,
potash fertilizers practically disappeared, ni-
trates declined heavily despite large imports
from Chile which were used mainly in manu-
facturing explosives, and phosphate fertilizers
—in tonnage nearly two-thirds of all fertilizer
used in prewar years—fell in 1917 to about a
fifth of their tonnage in 1913.5 Difficulties in
internal transport hampered movement of
fertilizers in France, for three other main
classes of goods received preference over the
fourth and last class in which fertilizers fell.
In Austria-Hungary, shortage of fertilizer pre-
sumably had relatively smaller effects on
wheat yields, for the bulk of the wheat was
grown in the Hungarian portion of the Em-
pire, where fertilizer was not much used. Eng-
land felt shortage of potash particularly.®

Our impression is that shortage of draft-
power was relatively less important than
shortages of man-power and fertilizers, but
the point need not be pressed here.

The importance of weather is conjectural.
The three seasons 1911-13, however, may be
taken as averaging rather more favorable than
normal practically throughout this deeply in-
volved section of Europe, whereas the weather
for the crop of 1917 (a very cold winter of
1916-17) was uncommonly unfavorable while
that for the crop of 1918 was distinctly better
than normal.” In some degree, therefore, the
decline of wheat yield per acre from 1911-13
to 1917-18 in the wide territory of France,
Belgium, Germany, and Austria-Hungary was
probably due to the less favorable weather in
the later years.

Many of the adverse wartime influences
bore not only upon wheat production, but also
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upon other crops. But upon rye, at least, the
effects were less striking than upon wheat.
The rye production of non-Russian Europe
declined from 760 to 510 million bushels (some
33 per cent) between 1911-13 and 1917-18,
the yield per acre declining somewhat more
strikingly (22 per cent) than the acreage (15
per cent). Within the territory covered by
Belgium, France, Germany, and Austria-Hun-
gary, reductions of wheat and rye compare as
follows, in percentages, with rye in paren-
theses: production, 44 (36); acreage, 28 (17);
yield per acre, 23 (22). The two crops were
similarily affected with regard to yield per
acre, but rye acreage (and therefore produc-
tion) declined less than wheat acreage. This
may have reflected the different geographical
distribution of the two crops; rye was grown
in much smaller proportion than wheat along
the battle lines, and in much larger proportion
within Germany and western Austria-Hun-
gary, where labor supplies seem to have been
relatively more satisfactory. Rye might also
have been given some preference by German
producers because it would be expected to
withstand shortage of fertilizers and inade-
quate cultivation better than wheat.

THE OVERSEAS EXPORTERS

Aggregate output of wheat in the five over-
seas exporters during the World War (Chart
5, p. 78) averaged larger, as we have seen,
than in prewar years. But this reflected mainly
the huge crop of 1915. The three crops of
1916-18 averaged barely 3 per cent above the
three crops of 1911-13, despite an increase of
13 per cent in acreage sown. Yields per acre
in 1916-18 averaged 9 per cent below the 1911-
13 level. '

Chart 7 gives further details. The crop
of 1914 was a good one only in the United
States. That in the Southern Hemisphere was
the smallest in twelve years—reflecting mainly
drought in Australia, where production was
below domestic requirements. That in India
was the second smallest in six years. So was
the Canadian crop, which suffered from
drought. It was the winter-wheat crop in
the United States which was large; the spring-
wheat crop suffered much as did the Cana-
dian.

WHEAT AND WAR, 1914-18 AND NOW

CHART 7.—WHEAT PRODUCTION, ACREAGE, AND YIELD
PER AcCRrE IN ExporTING COUNTRIES, 1909-18
AND FrROM 1933*

(Million bushels, million acres, bushels per acre;
logarithmic vertical scale)
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* Data in Table I. The Canadian crop of 1939 is now
officially estimated some 30 million bushels larger than in-
dicated here. Recent advices also point toward a Ilarger
outturn in Australia, perhaps more than offsetting a pros-
pective smaller outturn in Argentina.

The crop of 1915 was enormous—a record
for the decade ending in 1918 in North Amer-
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ica, and in India and the Southern Hemisphere
harely smaller than the crops of 1917. War-
stimulated acreages were important factors
everywhere except in Argentina, but equally
important was favorable weather for spring
wheat in North America.

Only four really large crops were obtained
in any of the exporting countries in 1916-18:
the Australian in 1916, the Indian and Ar-
gentine in 1917, and the United States in
1918. Yields per acre rather than acreages
were low in these years. Weather must have
been the dominant factor in the low average
yields of 1916-18—first because variations of
yields in peacetime seem clearly to be due
mainly to weather conditions, and this be-
cause the dry climates in which the wheat is
mostly grown are naturally subject to wide
variations in rainfall and at the same time do
not prompt cultivators to use much labor or
fertilizer per acre. Furthermore, both India
and Argentina were not closely touched at
any time by war effects on man-power and
fertilizer; and the United States can hardly
have been appreciably affected until the crop
of 1918 was sown—and it was a good one.
There is a possibility that yields per acre in
Canada and Australia by 1916-18 were some-
what adversely affected by hurried or in-
adequate cultivation due to shortage of man-
power the more marked in view of expanded
acreages. But on the whole the low average
yield per acre in the overseas exporting coun-
tries in 1916-18 seems explicable mainly in
terms of weather; and weather thus chiefly
explains shortage of overseas wheat produc-
tion in relation to the requirements of Euro-
pean importers.

The response of producers in the overseas
exporting countries to wartime stimulus may
be measured in terms of percentage change
of acreage between the average for 1911-13
and the highest level of acreage attained dur-
ing any of the four years 1915-18. A tabula-
tion follows, in million acres:

Wartime peak

Average Percentage
Country 1911-13 Acreage Year change
United States 54.3 67.3 1918 +24
Canada ..... 11.0 17.5 1918 +59
India ...... 30.6 35.5 1918 +16
Argentina ...16.8 17.9 1917 + 7
Australia ... 8.0 12.5 1915 456

The smallest response was in Argentina. Here
no patriotic efforts were involved; wheat culti-
vation was perhaps less open to pioneer de-
velopment than in Canada, Australia, or the
Great Plains of the United States; and the
shortage of shipping tended to pile up the ex-
portable surpluses and keep domestic wheat
prices from responding to world shortage (pp.
90, 95). In Australia, promptly affected by
the war as a participant, and with wheat acre-
age in an expanding pioneer phase, the re-
sponse was large. But it came early, and the
acreage declined after 1915, falling below its
1913 level in 1918. The piling up of exportable
surpluses and resulting effects on prices are
pertinent here. The response of India seems
surprisingly large in view of the settled condi-
tion of agriculture. It seems possible—since
the bulge of acreage in 1918 was confined al-
most entirely to the south,' where the extent
of acreage seems to depend heavily upon soil-
moisture conditions at time of sowing—that
this was a response to weather more than to
world shortage, price, or patriotism.

The response was naturally relatively strong
and enduring in North America, where the full
exportable surpluses could pass to export. It
was natural also that in Canada, where vast
areas of the Prairie Provinces lay open to agri-
cultural settlement and settlement was in an
expanding phase, the response should have
been proportionally larger than in the United
States. The increase in Canada was largely
achieved by 1915, before the slackened rate of
wartime immigration began to affect the
growth of agricultural area.

CONTRASTS OF PREWAR POSITIONS

The world enters the war of 1939 with con-
ditions of wheat production substantially dif-
ferent from those prevailing before 1914.
Charts 5 and 7 (pp. 78, 82) give various
contrasts; and these may be supplemented
by Table 1. Here, using data applying rather
closely to national boundaries as they were in
1937, further information is summarized on
average production, acreage, and yield per

1 See chart in M. K. Bennett, “Trends of Yield in
Major Wheat Regions since 1885, Part II,” WHEAT
Stupies, March 1938, p. 236.
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acre in the prewar periods 1909--13 and 1934-
38. Many of the changes are mainly of histori-
cal interest and need not be discussed. With
reference to the bearing of these data on the
prospects for developments after 1939, the
following points seem pertinent.

1. The present war began just after the har-
vest of the second largest crop in seven years
both in the importing and in the exporting
regions of the wheat world ex-Russia. In 1914,
the importing region had a very small crop
(not fully harvested before war began), and
the exporters only a moderately good one.
These facts largely but not fully explain the
confrasting situations with reference to total
supplies of wheat (see p. 77).
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yield perhaps means that this region, or parts
of it, is now more vulnerable to wartime short-
ages of labor and fertilizer than was true in
1914.

3. The 1934-38 level of yield in overseas
exporting countries is probably below the pres-
ent “normal” level. Probably the 1934-38 lev-
els of yield in Argentina, Australia, and India
were close to what would be expected in a
five-year period characterized by an ordinary
alternation of good and bad weather condi-
tions for wheat. But in North America, the
Great Plains particularly, the period 1934-38
seems reasonably to be described as one that
witnessed an extraordinary amount of crop
calamity, mainly from drought and rust. We

TABLE 1.—WHEAT PRODUCTION, ACREAGE, AND YIELD PER ACRE IN 5-YEAR PEriops PRECEDING
‘WaRrs oF 1914 anp 1939*

Production Acreage Yield per acre
Region (Miltion bushels) (Million acres) (Bushels)

Per cent Per cent Per cent
1909-13 1934-38 change 1009-13 1934-38 change 1909-13 1934-38 change
France ......ccovvvvenns 326 302 — 7.4 16.5 12.9 | — 21.8 19.8 23.4 +18.2
Ttaly v.oovvvivivnninnnnnn 184 267 +45.1 11.8 12.5 | 4+ 5.9 15.6 21.4 +37.2
Greater Germany® ..... 182 246 +35.2 6.4 8.0 | 4+ 25.0| 28.4 30.8 + 8.4
Eastern Europe® ....... 396 446 +12.6 23.2 26.2 | + 12.9 17.1 17.0 — .6
Other Mediterranean®... 159 180 +13.2 11.9 13.7 | 4 15.1 13.4 13.1 — 2.2
Northwest ............ 99 158 +59.6 3.0 4.4 | 4 46.7 33.0 35.9 + 8.8
Northern Africa’ ...... 92 116 +26.1 7.8 10.7 | + 37.2 11.8 10.8 - 8.5
Total «...vvvvnvennens, 1,438 1,715 | +4+19.3 80.6 8.4 | 4+ 9.7| 17.8 19.4 + 9.0
United States .......... 682 717 + 5.1 52.0 73.5 | + 4.3 13.1 9.8 —25.2
Canada ................ 197 261 +32.5 9.9 25.0 | +152.5 19.9 10.4 —47.7
Argentinag .............. 147 231 +57.1 16.1 18.1 | 4+ 12.4 9.1 12.8 +40.7
Australia .............. 91 154 +69.2 7.6 13.0 | 4 71.1 12.0 11.8 — 1.7
India .........cooeitel, 352 366 | <+ 4.0 29.2 34.6 |+ 18.5| 12.1 10.6 —12.4
Five exporters ....... 1,469 1,729 +17.7 114.8 164.2 | + 43.0| 12.8 10.5 —18.0
Grand total .......... 2,907 3,444 +18.5 195.4 252.6 | 4+ 29.3 | 14.9 13.6 — 8.7

* Mainly official data, including estimates’ of the U.S. Department of Agriculture for production and acreage of 1909~
13 within 1937 boundaries of European countries whose boundaries were changed after 1918.

¢ Germany, Austria, and Czechoslovakia as of 1937
boundaries.
b Poland, Lithuania, Latvia, Estonia, Hungary,

slavia, Rumania, Bulgaria.

Yugo-

2. The higher average level of yield per acre
in the importing region in 1934-38 as com-
pared with 1909-13 probably represents a
change in “normal” level of yield, and the
change is probably due proximately and
largely to heavier use per acre of labor and
fertilizer. The higher present level of normal

¢ Spain, Portugal, Greece.

¢ British Isles, Belgium, Netherlands, Switzerland, Den-
mark, Norway, Sweden, Finland.

¢ Egypt, Tunis, Algeria, Morocco.

believe that the “normal” yields in the United
States and Canada are described better in
terms of averages for the two years 1938 and
1939 than for the five years 1934-38. Aver-
age yields per sown acre in the two latest
years were 11.5 bushels in the United States,
15.7 bushels in Canada. In so far as “normal”
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yields need be considered in discussion of pros-
pects, it seems more realistic to use these
averages than those for 1934-38, respectively
9.8 and 10.4 bushels. The 1938-39 averages
regarded as normal, however, are properly
lower than the 1909-13 averages. In the in-
terval of years the normal level has declined,
in large part because of shift of acreage to
dry and naturally low-yield areas.

4. The recent level of wheat acreage in the

overseas exporting countries probably would
not permit as large a percentage increase in
acreage as occurred between 1914 and 1918
(Chart 5). There is not so much wheat land
open to exploitation. But our impression,
based on the record of fluctuations of acreage
in the past 15 years, is that very substantial
increase of acreage in absolute terms would be
possible, and distinctly probable under stimu-
lus of high prices.

III. REQUIREMENTS, SURPLUSES, AND TRADE

During the World War, as we have seen,
wheat utilization in the wheat world ex-Russia
could not be maintained at “customary” or
“desired” levels, particularly in the import-
ing region. Production, trade, prices, and
governmental policies all contributed to and
were in turn affected by this situation.
Wartime developments can conveniently be
considered in further detail with reference to
import requirements for wheat, and the way
they were satisfied or left unfilled by export

1 For a discussion of factors influencing wheat yields
per acre, see Bennett, “Trends of Yield in Major Wheat
Regions since 1885.”

2 These definitions treat as insignificant exports
from minor exporters both to Europe and to non-
Europe, and also a small trade in exported flour from
Europe to non-Europe. They treat the trade within
non-Russian Europe and northern Africa as internal
trade.

To round out the statistical record of developments
during the World War, we insert here the two follow-
ing tabulations. The first, in million bushels, is based
on data from official sources and the International
Institute of Agriculture, and summarizes annual net
exports from certain countries lying within the im-
porting area of non-Russian Europe and northern
Africa:

Aug.-July |Rumania|Bulgaria | Serbia | Algeria | Morocco | Tunis
1909-10..... 33.8 6.6 4.5 4.6 0.2¢ (0.5)?
1910-11,.... 74.8 14.2 3.4 8.9 0.3¢ 0.9)?
1911-12.,.... 61.1 17.9 3.8 7.2 0.9 1.2
1912-13..... 48.2 4.2 . 1.0 0.5¢ (2.4)%
1913-14..... 61.7 18.4 e 5.2 (0.3)8d| (1.6)°
1914-15.. ... 3.8 5.6¢ ° 3.8 (0.1)8% (1.6)®
1915-18..... 22.9 0.0¢ o 6.4 0.4% 0.4
1916-17..... e 0.0¢ o 4.0 0.6% 0.3
1917-18, ..., a0 0.1)e® 4 2.1 0.40 0.3
1918-19..... vl (0.7)a® o 8.0 0.4% 3.6

¢ Estimated from calendar-year data.
° Data not available.

b Net imports.

The second, also in million bushels and from simi-
Iax: sources, shows August—July net imports into the
Principal net-importing countries of Europe, in terms

surpluses part of which proved unavailable
because of stringency in shipping.

EvURoOPEAN IMPORT REQUIREMENTS

The world’s wheat-import requirements
may here be divided into two parts—those of
non-Russian Europe and northern Africa
(“European requirements”); and those of
all other countries (“non-European require-
ments”). The European requirements in this
sense are filled, with trifling exceptions,
from two sources: Russia, and the five over-
seas exporters. The non-European require-
ments in this sense are filled almost wholly
by the five overseas exporters, since Russia
ships almost nothing to non-Europe. Thus
world import requirements may also be said to
consist of three parts: European requirements
for Russian wheat, European requirements
for overseas wheat, and non-European re-
quirements for overseas wheat.?

In time of peace, the European import re-

of annual averages for five-year periods beginning re-
spectively in 1909-10 and 1914-15, together with re-
ported data for 1917-18, the year of smallest trade:

Country or group 1909-14 1914-19 | Change | 1917-18
United Kingdom 218 194 —24 155
France 49 81 +32 38
Ttaly . 53 74 +21 67
Scandinavias ...... .. 23 18 — 5 6
Belgium .........0 . 49 210 —28 17
Netherlands ....... . 23 18 —5 1
Switzerland ......... e 19 15 — 4 7
Other Mediterranean®.... 16 21 + 5 10
GeIMANY «vvvvevroreranans 68 .. ..@ .8
Austria-Hungary ... 11 a4 L4

e Norway, Sweden, Denmark, Finland.

b November-October shipments of wheat and of flour
through Commission for Relief in Belgium,

¢ Spain, Portugal, Greece.

¢ Data not available; but see tabulation below, p. 87.
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quirements may reasonably be defined as the
imports necessary to maintain European utili-
zation of wheat at its customary level, trend
considered. The solid line (A) in Chart 8
shows European import requirements calcu-
lated on this basis.? The bars represent actual
“imports”? into this area. It is not surprising
that actual imports sometimes exceed, some-
times fall below, import requirements. A part
of the import demand is elastic, making for

CrART 8.—IMPORT REQUIREMENTS AND REPORTED
“ImporTs” oF NoN-RussiaN EUROPE AND NORTH-
ERN AFRICA, 1909-19 AnD From 1933-34*

(Billion bushels)
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* Calculations of import requirements explained in ac-
companying text. Trade statistics in Table III.

imports in excess of requirements when prices
are low, and imports short of requirements
when prices are high. Such other factors as
crop quality, location of exceptionally large or
small crops in the importing area, and govern-
mental decisions to build up stocks (as in
1938-39) or reduce them, may also cause ac-

1In this calculation, we reckon European import
requirements of each war year as trend-point of ex-
trapolated prewar total utilization plus “normal”
outward carryover, minus domestic crop plus actual
inward carryover.

2 That is, the net exports of the five overseas ex-
porters (lower portions of bars) and of Russia (upper
portions of bars) that went to the European and north-
ern African importing region as a whole.

8 In this calculation, we assume that “normal war-
time utilization” in the Central Powers in 1914-15
and 1915-16 can be approximated by applying to pro-
jected trend-points of “customary utilization” in the
Central Powers the ratio of actual utilization in other
parts of Europe and northern Africa in those years
to trend-points of “customary utilization” in those
parts. *

tual imports to differ from calculated import
requirements.

In no year of the World War were actual
imports even close to the import requirements
based on the assumption of maintenance of
“customary” levels of total wheat utilization
in Europe. This is shown by the gaps between
the solid line and the tops of the bars. In
1917-18, this gap was some 650 million bush-
els—over 50 per cent larger than actual im-
ports.

But the concept of “customary” utilization
is unrealistic in wartime. The circumstances
of war tend on the one hand to raise total
requirements for wheat utilization above the
customary level, and on the other hand to re-
duce them below the customary level (p. 70).
The circumstances making for reduction are
the stronger; within nations deeply involved
in war, wheat simply cannot be expected to be
utilized in the ways of peacetime. The popu-
lation must bear this sacrifice among others.

Such a concept as “normal wartime utiliza-
tion” is pertinent here. It would represent
utilization of wheat to such extent and in such
forms as would not cause either hunger, acute
discomfort, or great disturbance of normal
consumption habits among the population.
We take it that this was actually the general
situation in Europe outside the Central Powers
in the first two years of the World War, until
about the summer of 1916. In order to make
calculations, we assume that per capita utili-
zation of wheat on the average in these two
years represented ‘“‘normal wartime utiliza-
tion.” With annual population statistics, it
is thus possible to calculate! what “normal
wartime utilization” would have been in the
three succeeding years, and these data may be
used further to calculate what imports would
have been required to attain levels of normal
wartime utilization.

The dash line (B) in Chart 8 indicates the
volume of wheat imports needed to attain
to normal wartime utilization in the im-
porting area as a whole. Here again actual
imports failed to equal import requirements
in any war year. The gap between these re-
quirements and actual imports in the worst
year, 1917-18, was some 440 million bushels.
But in 1914~15 largely and in 1915-16 wholly,
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the gap represents shortage in the Central
Powers and not in the rest of the importing
region; and in 1917—18 nearly half of it repre-
sents shortage in the Central Powers alone.

Data for the Central Powers on import re-
quirements respectively for so-called “custo-
mary utilization” and “normal wartime utili-
zation,” together with actual imports, are as
follows in million bushels:

Germany and Austria-Hungary
Requirements

Actual
Aug.—Jduly Customary  Wartime imports
1909-10 ....... 115 110
1910-11 ....... 64 72
1911-12 ....... 51 60
191213 ....... 44 67
1913-14 ....... 59 e 82
1914-15 .... ... 147 124 20°
1915-16 ....... 145 110 25*
1916-17 ....... 221 174 10°
191718 ....... 275 214 6
1918-19 ....... 313 239 10°

Greater Germany?

1933-34 ....... 0 6
1934-35 ....... 3 21
1935-36 ....... 0 9
1936-37 ....... 24 32
1937-38 ....... 61 47
1938-39 ....... 0 42

2 Not ofllcially reported;
dence; see p. 74.

b Approximate only. Basic utilization, crop, and stocks
statistics refer to Germany, Austria, Czechoslovakia, and
half of Polish data as of 1937 boundaries. Net import sta-
tistics are¢ combined net imports of Germany, Austria, and
Czechoslovakia.

inferred f{rom scattered evi-

Only about a fifth of the import requirements
necessary to attain normal wartime utiliza-
tion (as defined above) could be brought into
the Central Powers in 1914-15 and 1915-16.
In later years the situation was far worse.
Such imports as were possible during the
war came mainly from southeastern Europe
(p. 74).

From the point of view of overseas export-
ing countries, the import requirements of the
Central Powers were of little interest in the
commodity sense, for exports from overseas
could not pass to the Central Powers while
allied fleets controlled the seas. Accordingly,
we show in the dotted line (C) of Chart 8 the
import requirements necessary to maintain
normal wartime utilization of that part of the
importing area open to receive overseas ship-

ments. The gaps between this line and the
tops of the bars were the gaps that concerned
both the allies and the European neutrals,
and overseas exporting countries whether neu-
tral or belligerent.

In 1914-15 and 1915-16, actual imports into
the importing region sufficed to satisfy normal
wartime utilization of the open countries. A
small shortage appeared in 1916~17. In 1917
18 the shortage was large, exceeding 225 mil-
lion bushels. In 1918-19 the shortage was
again small. In all five war years, imports had
to be supplied almost entirely by the overseas
exporters, for Russian exports practically dis-
appeared when the Dardanelles were closed
by Turkey in the autumn of 1914.» The wheat
shortage of some 225 million bushels in 1917
18 in the importing region excluding the Cen-
tral Powers was not, of course, spread evenly
among the different countries (see p. 72).
The importers rather than the exporters of
non-Russian Europe and northern Africa felt
it; and among the importers, it was naturally
felt most by those which (a) depended most
heavily on imported wheat supplies for total
utilization, (b) depended most heavily on
wheat as a component of the national diet,
and (c) lacked control of shipping or cogent
arguments for obtaining the ships.2 Switzer-
land perhaps exemplified the most unfavor-
able situation.

The severe shortage of 1917-18 in the “open”
countries generally would have been mitigated
either if domestic crops had been larger, if
Russian exports could have continued, if the
overseas exporters had harvested larger crops,
if shipping conditions had permitted exporta-
tions of existing surpluses in the overseas ex-
porting countries, or if more wheat could have
been diverted from non-European destinations.

1 According to a chronicle of World War events
summarized from Broomhall’s Corn Trade News and
presented in his Corn Trade Year Book for 1921, the
Dardanelles were first closed on August 5, 1914;
opened to British ships on August 19; closed again
on September 28. Russia, France, and England de-
clared war on Turkey on November 3-5; Turkey pro-
claimed a state of war on November 15. See C. J. H.
Hayes, A Brief History of the Great War (New York,
1925), pp. 70-71.

2 Italy succeeded in inducing Britain to provide
shipping and credits with relative liberality, and this
helped to maintain Italian wheat utilization in 1917—
18 (see p. 72),
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The position of domestic crops and of Rus-
sian exports hardly requires further discus-
sion, But some comments seem warranted on
overscas export surpluses, non-European re-
quirements and trade, and accumulation of
stocks in overseas exporting countries.

SURPLUSES AND TRADE

Chart 9 provides, in the upper section, a
record of total net exports of the six exporters
of the world which furnish the great bulk of

Cuart 9.—NET EXxrorrs oF WHEAT AND FLOUR AS
Wuear rroMm Major ExporTING COUNTRIES,
Torar AND To NonN-Eunore, 1909-19 AND FROM
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the wheat that goes to fill both European re-
quirements and non-European requirements.
The lower tier shows quantities sent to other
destinations than those within non-Russian
Europe and northern Africa; they originate
almost entirely in the overseas exporting coun-
tries, mainly the United States, Argentina, and
Australia. Exports to non-Europe were not

greatly reduced during the World War. The
contrary might have been expected in view of
the considerable degree of response of mnon-
European demand to changes in price. But
short-haul shipments from Australia and Ar-
gentina to non-European markets remained
feasible in spite of general shortage of ship-
ping, given the wartime accumulation of
stocks in those countries and resulting mod-
erate elevation of prices there (see pp. 90, 95).
The wartime exports to non-Europe, however,
fell about 12 per cent below their average pre-
war level, while exports to Europe did not
decline at all.

The upper portion of Chart 9 shows how
Russian exports disappeared and the burden
of supplying world import demand fell upon
the five overseas exporters. It also shows the
respective contributions of each of these and
suggests, though not clearly, the extent to
which the burden had to be borne by the
North American exporters, from which ship-
ments to Europe could be made most prompt-
ly, most safely (at least after the convoy sys-
tem was inaugurated in May 1917), and most
cheaply. The North American route across
the Atlantic was the shortest one from the
five overseas exporters during the World War.?

Not all of the wheat exported during the
war years reached final destinations. The
quantities lost are not recorded in sources
available to us,? and are not allowed for in our
calculations of imports, since we treat exports
from the major exporters to non-Russian Eu-
rope and northern Africa as precisely equiva-

1 The shipments to non-Europe reported by Broom-
hall show a large reduction. But Broomhall’s overeas
shipments were naturally only imperfectly reported
during the war, when current information was often
suppressed; and we make no use of his data in this
study.

2 Other major routes were those from the west coast
of North America through the Panama Canal or around
Cape Horn; from Argentina across the South Atlantic;
from Australia via the Indian Ocean, Suez Canal, and
Mediterranean, and via the Cape of Good Hope; and
from northwestern India via the Indian Ocean, Suez
Canal, and Mediterrancan.

8 These sources, however, include the unpublished
record of meetings of the Allied Wheat Executive, to-
gether with much data on shipments and losses fur-
nished the Wheat Executive by the Royal Commission
on Wheat Supplies, in the flles of the Hoover Library
on War, Revolution, and Peace.
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lent to the imports of that area. During the
crop year 1917-18 the quantity of all cereals
directed to the United Kingdom but sunk at
sea was about 2.2 per cent of the quantity
shipped.* If this percentage should be applied
to the “imports” of Europe in 1917-18 as we
calculate them, then the shortage of wheat in
the open countries of the importing area
would be increased by about 10 million bush-
els? beyond the 225 million suggested above.
In 1916-17, the losses were probably larger,
because it was in the first six months of 1917
that shipping losses were heaviest.? From No-
vember to July 1916-17, the quantity of all
cereals shipped to the United Kingdom but
lost at sea was 7.3 per cent of the quantity
shipped; and this might mean not far from
25 million bushels of the total quantity of
wheat shipped to Europe in those months.
The export surplus of wheat in the five
major exporting countries in any year may be
defined as total supply, from crop and inward
carryover, minus (a) “normal” domestic uti-
lization for food, seed, and miscellaneous other
uses of which the principal one is feed, and
(b) normal outward carryover. Sufficiently
close approximations to (a) are perhaps pro-
vided merely by “smoothing” the trends of

1 Royal Commission on Wheat Supplies, First Re-
port . ..., p. 37.

z Application of this percentage to the total imports
of Europe cannot give an exact measure of wheat lost
at sea, because one does not know even of the United
Kingdom whether the percentage of all ccreals sunk
would apply to wheat alone, and because one does not
know whether the percentage loss of cereals destined
to the United Kingdom was smaller or larger than the
percentage losses of cercals destined elsewhere.

3 Losses of allied and neutral merchant vessels were
as follows, monthly, in thousand gross tons:

Month 1914-15 1915-16 1916-17 1917-18  1918-19
August ,... 64.8 183.6 165.1 488.7 276.5
September . 89.6 147.6 222.4 342.1 166.6
October .... 95.3 88.7 344.0 429.5 113.1
November . 265.8 144.9 318.7 284.6 24.3
December . 44.0 124.6 348.4 385.8 Ve
January ... 48.2 94.8 364.8 303.6
February .. 60.2 114.5 536.6 305.5
March ..... 88.4 165.6 590.5 320.7
April ...... 58.5 183.0 866.6 275.0
May ....... 125.0 123.0 574.3 263.4
June ...,.. 135.6 110.8 665.4 241.4
July ....... 107.0 115.3 549.4 237.9

Total ...042.4 1,506.3 5,546.2  3,878.2 580.5

Data from J. A. Salter, Allled Shipping Conirol, An Ex-
periment in International Administration (Oxford, 1921j,
Pp. 355-59.

actual utilization shown in Chart 2 (p. 70),
and (b) can be fairly estimated. In Chart 10
we reproduce on a larger scale the supply
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data from Chart 2, here differentiating the
carryovers as to location respectively in North
America on the one hand, Argentina and Aus-
tralia on the other. The upper solid line in
Chart 10 represents the sum of our estimates
of normal utilization and of normal outward
carryovers as indicated by the lower hollow
line in Chart 10. The portions of the bars
above the upper solid lines represent approxi-
mately the size of export surpluses in the five
overseas exporting countries.

These surpluses averaged larger during the
World War than before, in reflection partly
of expanded production (p. 82) but also of a
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higher wartime level of carryovers. The war-
time carryovers were small at the beginning of
1915-16, but abhove normal thereafter. There
would in any event have been a large carry-
over at the end of 1915-16, when more than
enough wheat was shipped to satisfy normal
wartime import requirements (Chart 8, p.
86). But even in this year stocks began to
pile up in the Southern Hemisphere, as is
shown by the lowest portions of the bars in
Chart 10. By the end of 1916-17, a year in
which not enough wheat was shipped to fill
European normal wartime requirements,
stocks remained piled up in the Southern
Hemisphere; but at the same time the level
in North America was exceptionally low. Dur-
ing 1917-18, year-end stocks in North America
were drawn down to an extremely low level,
while stocks in the Southern Hemisphere rose
further. This fact emphasizes the shortage
of shipping, for in 1917-18 Europe was in
need of all the wheat that could have been
brought in. This backing up of export sur-
pluses persisted for another year, for at the
end of 1918-19 the stocks in the Southern
Hemisphere were only 5 or 6 million bushels
less than at the beginning, while North Amer-
ican stocks had not risen to a normal level.
The bars in the upper section of Chart 11
show the annual export surpluses of the five
overseas exporting countries, calculated as de-
scribed above. The line running through the
bars measures approximately the world re-
quirements for wheat from the overseas ex-
porters.! The relationship of tops of bars to
points on the curve shows in what years the

1 The construction of these estimates of world im-
port requirements for overseas wheat requires brief
explanation. From 1909-10 to 1913-14 the estimates
represent (a) total European requirements for im-
ported wheat from all sources to satisfy customary
utilization (line A in Chart 8, p. 86) minus (b) quan-
tities actually exported from Russia (Chart 9) plus
(¢) import requirements of non-Europe (which are
always filled by the overseas exporters) taken as 70
million bushels annually (see lowest tier of Chart 9,
p- 88). From 1914-15 to 1918-19 the estimates of
world import requirements for overseas wheat are
(a) the total requirements of European countries open
to receive overseas wheat, in terms of requirements
for normal wartime utilization (line € in Chart 8)
minus (b) such small quantities as were actually
exported from Russia plus (¢) import requirements
of non-Europe again taken as 70 million bushels an-
nually. From 1933-34 the estimates are on the same

1914-18 AND NOW

export surpluses of overseas exporters ex-
ceeded world import requirements for over-
seas wheat, and in what years the import re-

CuArT 11.—WHEAT EXpPorRT SURPLUSES OF Five
OVERSEAS EXPORTERS, WorLD IMPORT REQUIRE-
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quirements were the larger. This relationship
is shown more readily in the second tier of
the chart; excess of surpluses over require-
ments is indicated by cross-hatched bars above
the base line, and excess of requirements over
surpluses by black bars below the base line.
During the five prewar years, surpluses usu-
ally exceeded requirements by small or moder-
ate margins. During the World War, import
requirements moderately exceeded export sur-
basis as in the period 1909-10 to 1913-14, except that

non-European requirements are taken as 100 million
bushels annually.
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pluses in 1914-15, there was a huge excess
of surpluses over requirements in 1915-16,
and there were small excesses of surpluses
in 1916-17 and 1918-19. The principal point
made by this chart is that in 1917-18 not
enough wheat existed in the overseas export-
ing countries to supply what was required
from them in order to cover the import re-
quirements even of the importing countries
open to receive shipments, and even if the im-
ports were to be used to cover only “normal
wartime requirements for utilization” rather
than “customary utilization.” The large in-
dicated excess of requirements over surpluses
in 1936-37 does not have the same meaning;
for in that year import requirements represent
quantities needed to bring utilization in im-
porting areas up to customary levels, not the
lower wartime levels.

Furthermore, it proved impossible in 1917-
18, and also in 1916-17 and 1918-19, to export
the surpluses in full. This is shown in the
lower tier of Chart 11. The points on the line
represent the ratio of actual exports of the
overseas exporters (Chart 9, p. 88) to their

. exportable surpluses.

In years of peace, it is normal for exports
to fall below exportable surpluses in years
when export surpluses exceed import require-
ments, as in the three years 1911-12 to 1913-
14, and more conspicuously in 1933-34, 1934
35, and 1938-39. Under such circumstances,
the exporting countries either store or use for
feed much of the excess of their surpluses
over import requirements. In such years im-
ports exceed import requirements (Chart 8,
p. 86) because importers enlarge purchases,
and both use and store more wheat. If the
surpluses exceed the import requirements by
a very large margin, as in 1915-16, 1933-34,
and 1938-39, as little as 50 to 60 per cent of
the surpluses may be exported.

On the other hand, it is normal for actual
exports to exceed export surpluses in years
when import requirements are larger than ex-
port surpluses, as in 1936-37 and 1937-38. In

11In this year, however, the position of importers
Wwas not strictly comparable with their pre-1914 posi-
tion; some importing countries in 1936-37 lacked the
purchasing power to bring in enough wheat to cover
requirements for “customary utilization.”

such years feed use of wheat in the exporting
countries tends to be reduced, so that less than
the normal amount of wheat is used domesti-
cally; and stocks fall below normal levels. In
such years also, importers will curtail their
utilization and draw down stocks, and actual
imports will fall below import requirements.

The first year of the war, 1914-15, was nor-
mal with regard to export behavior: exports
exceeded export surpluses. But in 1917-18,
when normal export behavior would have
called for exports larger than the export sur-
pluses, the exports were in fact smaller. This
was due to the shortage of shipping which
hampered outflow of the surpluses in the
Southern Hemisphere. From North America,
the surpluses were exported more than in
full, as is indicated by the abnormally low
lIevel of year-end stocks at the close of 1917-
18 (Chart 10). It was partly on account of
economies in human consumption of wheat
in the United States (p. 76) that overseas
exports in 1917-18 came as near as they did
to equaling the export surpluses. Exports in
1916-17 and 1918-19 were also abnormally
low in view of the rather close adjustment of
export surpluses to import requirements.

The world wheat stringency in 1917-18 may
thus be characterized as follows: Small crops
in the “open” importing region of the world
created very heavy total import requirements,
even with requirements for utilization defined
in terms of wartime requirements that were
substantially below customary peacetime re-
quirements. Russia was not in a position to
supply wheat to the importing area, so that
the burden fell upon the overseas exporters.
These secured crops so short that their total
supplies were not large enough to yield ex-
portable surpluses adequate to cover world
import requirements. Shortage of shipping
prevented Southern Hemisphere exportable
surpluses from passing fully to export. Heavy
drafts upon stocks in North America, and
economies in American consumption, amelio-
rated the European situation somewhat. Stren-
uous efforts to stretch wheat supplies in the
open countiries of Europe succeeded in ward-
ing off mass starvation or hunger, but not
privation or profound disturbance of con-
sumption habits.
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CONTRASTS OF PREWAR POSITIONS

Certain further contrasts in the world wheat
situation as it was in the five-year periods
preceding 1914 and 1939, respectively, are re-
vealed by Charts 8-11 (pp. 86, 88, 89, 90).

1. European (including northern African)
import requirements (and imports) have aver-
aged lower in recent years than was true be-
fore 1914. This is the obverse of the larger
recent proportion of utilization supplied by
domestic crops (p. 76).

2. European import requirements have fluc-
tuated more violently in recent years, in con-
siderable degree a reflection of larger depend-
ence upon domestic crops. Actual imports
have not fluctuated more violently. This may
point towards larger elasticity in European
demand (growth of feed use), but also in
some countries merely to wider use of wheat
substitutes when wheat supplies are scanty.

3. Non-European imports, unlike the Euro-
pean, have averaged considerably larger in re-
cent years than in years before 1914. In sub-
stantial degree this represents emergence of
the Orient as an import market.

4. The “normal” level of year-end stocks
in the overseas exporting countries is prob-

ably substantially higher than it was in 1914,
In part this reflects relative enlargement of
production especially in Argentina and Aus-
tralia, together with growing adequacy of
storage facilities, There is probably more
scope for reduction of these stocks to abnor-
mally low levels than was true before 1914, if
supplies flow freely from all exporters.

5. The export surpluses of the five overseas
exporting countries have recently tended to
exceed world import requirements for over-
seas wheat by larger margins than before 1914,
and smaller fractions of the surpluses have
been exported. Normal yields per acre on the
areas sown for the crops of 1933-37 would
have tended further to emphasize this evi-
dence of chronic world wheat surplus.

6. The present great war begins with export
surpluses in the five overseas exporting coun-
tries (if Southern Hemisphere crops are as
expected) probably the largest in seven years,
and far in excess of the largest world import
requirements calculable (those of 1936-37)
for any of the six years ending with 1938-39.
The World War began under opposite circum-
stances, with import requirements in excess
of export surpluses.

IV. PRICES

During the World War, “price control”
tended to mean “restraint of price increase”
in the interests of consumers—not, as it com-
monly has in recent years, “elevation of price
to producers.” Generally, price advance was
expected, and governmental policies were di-
rected toward the problem of holding advances
in check so that not too great a disparity with
wages of the mass of the populations would
emerge, thus increasing real costs of living.

Price CONTROLS

Wheat prices during the war were not al-
ways prices determincd under normal com-
petitive processes. Perhaps the normal proc-
esses prevailed or were not greatly modified
throughout the war in a few countries, of
which Argentina seems the best example
among the overseas exporters. Furthermore,
there was relatively little direct interference
of governments with world wheat prices in the

first two years of the war, though in much of
Continental Europe domestic wheat prices fell
early under governmental influences.

In France, for example, prices to domestic
producers were in effect fixed (at 32 francs
per quintal, close to their prewar level) as
early as 1914-15 by a system of requisition-
ing of supplies for the army commissariat. In
October 1915 a legally fixed maximum price to
producers of 30 francs per quintal became
effective. Successive steps brought fixed prices
of 33 francs, on spring wheat only, from
March 1916; of 33 francs on all wheat from
July 1916; of 36 francs from April 1917; of
50 francs from July 1917; of 75 francs for
the harvest of 19181

Until late in the war, the policy in France
was thus to hold the domestic wheat price
well below the price of imported wheat,

1 Augé-Laribé and Pinot, Agriculture and Food Sup-
ply in France during the War, pp. 82-86.
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and the necessity of establishing prices high
enough to maintain or encourage domestic
production was only tardily recognized. The
reason for holding down the prices of
wheat to producers lay in the accepted pol-
icy of keeping bread cheap. “One purpose,”
said Augé-Laribé, “dominated French policy
throughout the early course of the war, that
of protecting the consumer from a marked in-
crease in prices. The Government showed, in
particular, a tenacious determination to keep
the price of bread unchanged.”* In short,
France chose to subsidize bread consumption,
in effect absorbing by the national treasury
the difference between a low price of bread
to consumers and a higher price of wheat to
producers at home and abroad. In the attempt
to minimize this drain on the treasury, prices
of wheat to domestic producers were fixed
below what had to be paid for imported
wheats.

Germany, like France, undertook price con-
trol early—both of prices of wheat to produc-
ers, and of bread to consumers; but here the
government sought to control the prices of
wheat, flour, and bread in their usual rela-
tionships, thereby avoiding the burden of a
bread subsidy.? Britain adopted the bread sub-
sidy, though not until the spring of 1917. At
about the same time, in April, maximum
prices of wheat to producers were first es-
tablished for the remnant of the crop of 1916.
Italy began early, in January 1915, to fix
prices to domestic wheat producers; and her
wartime policy was bread subsidy, involving
monopolistic wheat purchase both from do-

11bid., p. 70.

2 Except perhaps on the small amount of foreign

wheat used; the disposition of this wheat is not clear
to us,

8 Riccardo Bachi, L’alimentazione e la politica an-
nonaria in Italia . . .. (Bari, 1926), p. 387.

4 Useful discussions of prices and price controls, in
addition to those cited elsewhere, can be found in two
bulletins of the U.S. War Industries Board—W. C.
Mitchell, International Price Comparisons (Washing-
ton, 1919), and P. W. Garrett, Government Control
over Prices (Washington, 1920); and in Simon Litman,
Prices and Price Control in Great Britain and the
United Stales during the World War (New York,
1920y,

®See Royal Commission on Wheat Supplies, First
Report . . . ., pp. 14-16.

mestic producers and from abroad, with re-
sale at lower prices so as to hold bread prices
low.?

In the United States, prices of wheat were
fixed for the crops of 1917 and 1918, but there
was no attempt to keep bread cheaper than
wheat prices would justify.* Essentially the
same policy was followed in Canada. In Aus-
tralia, prices to producers were not fixed, but
compulsory pools were established in Novem-
ber 1915 and a governmental agency was the
sole seller of six succeeding crops to domestic
millers and foreign buyers.

Beginning in October 1916, the great bulk
of the wheat brought into Europe was pur-
chased in foreign countries by a single gov-
ernmental organization, the (British) Royal
Commission on Wheat Supplies, which a lit-
tle later acted as agent of the Allied Wheat
Executive. This latter body eventually de-
cided, for practically all of “open” Eu-
rope, how much to buy, where to buy it,
how to transport it, and where to send it.s
Neutrals were “rationed.” The Allied Wheat
Executive, with its enormous resources and
powers of bargaining and negotiation, was a
large factor in eliminating normal interplay
of supply and demand, and hence normal
registration of price, in the world wheat
market.

We do not attempt here cither to describe
in full the kinds of governmental influence on
wheat prices during the World War, or to
appraise their effects. It suffices to illustrate
broadly how wheat prices moved in different
parts of the world, and to venture explana-
tions of some of the prominent diversities of
movement.

OvERSEAS EXPORTERS

As Chart 12 (p. 94) shows, wheat prices in
each of the overseas exporting countries aver-
aged higher during the World War than before
it. As the index numbers of wholesale prices
suggest, price advances covering nearly the
whole range of commodities were a common
feature of the war. From this one may infer
that wheat prices advanced partly (and largely)
for reasons associated with other influences,
including monetary factors, than those per-
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Crrant 12.—INpEX NUMBERS OF WHEAT PRICES AND
WHOLESALE PRICES 1N GENERAL IN OVERSEAS
ExportiNg CoUNTRIES, 1909-19*

(1913-14 or 1913 = 100)

250 250

UNITED STATES /
225

225
[ —
200 KEY A 200
Wheat / / ,,,,,,
175 ° o 40 identical dities ’/’ 175
Omeeenn o Other indexes / S
150 /,° 180
|25\/\ //\/ / 125
1002y S ‘ ' 100
75 L 1 /-—"“zso
225 225
CANADA /
200 (‘ 200
| 7
175 / / & 175
150 > - 150
125 125
A
ool Z»r“"” AT P
1909 1910 i9ll 192 1913 1914 915 1916 {917 1918
-10 -1l -2 -3 -4 -5 -16 -7 -8 -19
i75 175
INDIA
A

150 . 150
4
125 Cld 125
/ P
100 Sl ° 100

75 J ) 1 3 1 1 75
175 A 175
ARGENTINA / hval
150 4= 150
125 /\\\_7‘ 125

o
100 =27 100
75 i i) 1 1 | - i 75
175 72— |75
AUSTRALIA o/'
150 = 150

/ ’P --------

l’ =

/

4V' ] 125
——c 100

5
1910 191 1212 1913 1914 1915 1916 1917 98

i25

* Data in Tables VII, VIIL

taining strictly to the commodity position of
wheat itself. These influences require no com-

ment here further than to point out that their
eflfects appear to have been greater in the
United States and Canada than in India, Ar-
gentina, and Australia. Wholesale prices in
general increased by more than 80 per cent
between 1913-14 and 1917-18 in North Amer-
ica, but by less than 60 per cent between 1913
and 1917 in India, Argentina, and Australia.

The principal point of importance is that
wheat prices during the war tended broadly
to rise more than wholesale prices in general
in North America, but less than wholesale
prices in general in India and the Southern
Hemisphere. Under normal competitive con-
ditions, one would expect that “sensitive”
commodities, largely metals and agricultural
products, would rise faster and farther than
wholesale prices in general during a broad ad-
vance of prices, and that wheat might rise
farther and faster than a substantial group of
these relatively sensitive commodities. This
occurred during the World War in North
America, but not in the other three overseas
exporting countries, at least after the calendar
year 1915. As Chart 12 shows, wheat prices
in India, Argentina, and Australia in 1916,
1917, and 1918 more commonly stood lower
in relation to the wheat prices of 1913 than
wholesale prices in general stood in the same
years in relation to the wholesale prices of
1913.

The general reason for this diversity of be-
havior in export wheat prices was the develop-
ment of shortage in shipping,’ whereby wheat

1 A broad indication of the periods of greatest short-
age of shipping is given in the following tabulation
from J. A, Salter, Allied Shipping Control, p. 363. This
shows by specified periods the net losses or gains of
British tonnage of merchant vessels (gross losses set
against gains from new launchings, in thousand gross
tons).

Net galn

Perlod or loss
Aug.~June 191415 ............. 4 360
July~June 1915-16 ............. — 461
July-June 1916-17 ............. —1,874¢
July-June 1917-18 ............. 1,267
July-Oct. 1918 ................ -+ 128

¢ Of which 965 in April-June 1917.

The net losses over the three-year period July=June
1915-18 amounted to 17 per cent of British tonnage in
the summer of 1914 (20,831 thousand gross tons). In
a different sense, shortage of shipping is suggested by
the tabulation on ocean freight rates, p. 98.
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surpluses in the more distant overseas export-
ing countries in large degree accumulated in-
stead of being shipped out, creating relative
depression of wheat prices in those countries.
At the same time the diversion of shipping to
North America created relative wheat-price
elevation in the United States and Canada.
To the tendency toward relative depression
of wheat prices in the three distant oversecas
exporters in 1916-18 there were two tempo-
rary exceptions. Argentine wheat prices rose
morc than Argentine wholesale prices between
1913 and 1917, and Indian wheat prices rose
more (though only slightly) between 1913 and
1918 than did Indian wholesale prices in gen-
eral. The exceptional behavior in Argentina
is explained by the near-failure of the Argen-
line wheat crop of 1916, harvested late in that
year and early in 1917 (Chart 7, p. 82); Ar-
gentine wheat prices were abnormally high in
1917 because wheat was abnormally scarce in
Argentina. The somewhat exceptional behav-
ior of Indian wheat prices in 1918 is explained
by a necessary adaptation of the allocation of
shipping. In that year supplies of wheat were
so short in North America that the principle
of drawing European wheat imports from the
nearest sources of supply had to be modified,
and the modification consisted of allocating
ships in increased proportion to the Indian
wheat trade. This crealed an exceptional de-
mand for Indian wheat not shared by Argen-
tina and Australia, resulting in relative ele-
vation of the wheat price in India in 1918.
Certain features of price changes in the first
two years of the war warrant brief comment.
Wheat prices rose sharply, and more than
wholesale prices generally, between 1913-14
and 1914-15 in North America and between
1914 and 1915 in the distant exporting coun-
trics. This accords with what would be ex-
pected in view of the world supply position,
which was easy in 1913~14 but tight in 1914~
15. The strikingly large rise of Australian
wheat prices between 1914 and 1915 reflects
the failure of the Australian crop of 1914,
harvested late in that year and early in 1915.
The general decline of wheat prices between
1914-15 and 1915-16 is also about what would
be expected from the marked shift in the in-
lernational statistical position from tightness

to ease. In view of the enormous world wheat
surplus of 1915-16, one might reasonably have
expected that wheat prices in all the exporting
countries, and especially in North America,
would have declined more than they did, in
that year. The fact that North American wheat
prices in 1915-16 stood somewhat higher in
relation to 1913-14 wheat prices than did
wholesale prices in general in the same coun-
tries suggests that the exceptional demand for
North American wheat induced by shipping
shortage had already begun to be felt.

The changes in wheat prices between 1915
16 and 1916-17, and between 1916-17 and
1917-18, seem rather satisfactorily explicable
in terms of changing balances between export
surpluses and import requirements shown in
Chart 11 (p. 90). From an excess of surplus
of over 500 million bushels in 1915-16, the
situation changed to a bare excess of only 30
million in 1916-17, and then to an excess of re-
quirements over surpluses of some 210 million
bushels in 1917-18. The quantitative changes
here possibly explain why wheat prices in
North America rose more between 1915-16
and 1916-17 than between 1916~17 and 1917-
18, not only absolutely but also in relation to
advances in wholesale prices. But the dala
are not sufficiently precise to answer the vexed
question whether or not the fixed wheat prices
of 1917-18 in the United States and Canada
were as high as prices would have been in the
ahsence of governmental price fixing.!

One question remains. Why in North
America did wheat prices rise higher in 1918-
19 than in 1917-18, when our calculations in
Chart 11 show that between these years the
marked deficit of export surpluses in relation
to import requirements in 1917-18 was
changed to a small excess in 1918-19? In
neither year could the export surpluses be
shipped in full. This change in balance be-
tween surpluses and requirements as we cal-
culate them was so large that it would suggest
that wheat prices, instead of rising (even
though they rose less than wholesale prices
in general) might have been expected to de-

1 0On this subject see F. M. Surface, T'he Stabiliza-
tion of the Price of Wheat during the War and Its
Effect upon the Returns to the Producer (U.S. Grain
Corporation, Washington, 1925).
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cline. The explanation may lie partly in the
fact that, with the armistice of November 11,
1918, an important clement in demand for
overseas wheat, previously bottled up, became
eflective on world markets. Our calculations
of world import requirements do not allow for
this; and if they did, it is conceivable that a
deficit of surpluses in relation to requirements
would emerge in 1918-19, perhaps not much
smaller than that indicated for 1917-18. In
addition, it is possible that speculative de-
mand increased sharply with cessation of war-
fare, and was fostered by easier credit condi-
tions in some countries.

EunrorPEAN COUNTRIES

Generally speaking, extreme peaks of war-
time wheat prices in European countries were
not so far above prewar levels as were the
wartime peaks in North America—and this in
spite of larger wartime advance of wholesale
prices generally in the European countries.
These facts are apparent from Charts 13 and
14. The first of these contrasts index numbers
of wheat prices in the United States and four
European countries, while the second con-
trasts index numbers of wholesale prices of
relatively sensitive commodities in the same
five countries.! The relatively smaller rise of
wartime wheat prices in the European coun-
tries than in the United States (and Canada) is
explicable broadly by the stronger European
policies toward restraining advance of prices
of so important an element in the national
diets as wheat (p. 92).

It would appear that, of the four European
countries, Germany exercised the most effec-
tive control of wheat prices.? At their war peak

1 For the comparison of wholesale prices we use,
except for France, data compiled by G. F. Warren
and F. A, Pearson (World Prices and the Building In-
dustry . . . ., New York, 1937), applicable to the
same 40 commodities in each country. The French in-
dex number, an official series, covers 45 commodities;
Warren and Pearson give their index number for
France only by calendar years.

2 In the five crop years preceding 1914~15, German,
French, and Italian domestic wheat prices, protected
by tariffs, were 35-50 per cent higher than unprotected
British prices; and of the three continental countries,
Germany had somewhat the lowest prices.

in 1918-19, German prices of domestic wheat
were only 70 per cent above their 1913-14
level, whereas in the United Kingdom the rise
between the same years was 130 per cent, in
Italy nearly 135 per cent, and in France nearly

Cuart 13.—INDEX NUMBERS oF WHEAT PRICES IN
THE UNITED STATES AND Four EUROPEAN
Countries, 1909-19*
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180 per cent. But in France and Italy most
of the large rise was concentrated in the last
two years of the war. In the third year, 1916-
17, French prices of domestic wheat were held
to an increase of only about 30 per cent as
compared with 1913-14, while wholesale prices
generally had risen 125 per cent. This repre-
sented the policy of low fixed prices to produc-
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ers in spite of their rising costs, which was not
changed until June 1917 (see p. 92) and was
then a compromise. In Italy in 1916-17, wheat
prices to domestic producers were held to an

Cuanrt 14.—INDEX NUMBERS OF WHOLESALE PRICES
IN GENERAL IN THE UNITED STATES AND Four
EuroreaN CoUNTRIES, 1909-19*

(1913-14 = 100)
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advance of only 40 per cent as compared with
1913-14, while wholesale prices generally in-
creased about 175 per cent.! The German in-
crease in wheat prices between these years was
some 35 per cent, while wholesale prices rose
nearly 85 per cent.

Measured by ratios of increase of wheat

price to increase of wholesale prices, the low-
wheat-price policy through 1916-17 was most
drastic in Italy and France (40:175 and 30:
125), least so in Germany (35:85). The Brit-
ish policy was sharply in contrast; there do-
mestic wheat prices rose some 130 per cent?
between 1913—-14 and 1916-17 while wholesale
prices rose by only 105 per cent. It was not
until 1917-18 and 1918-19 that advances in
British wheat prices were cxceeded by in-
creases in wholesale prices generally.

In Great Britain, France, and Italy, prices
of bread or of {lour to consumers were pre-
vented from rising as much as wheat prices
even to domestic producers. In Britain, after
September 1917, the price of bread was held at
9d. per four-pound loaf, no more than 60 per
cent above its level of July 1914, while wheat
went very much higher. From mid-July 1917
to March 1, 1920, the French bread price was
held to 55 centimes per kilo, only about 27 per
cent above the 1914 price. We have been un-
able to find usable records of bread prices in
Italy.

A few features of the wheat-price movement
in Britain warrant further comment, empha-
sizing the contrast with wheat prices in the
United States given in Chart 13. It might seem
reasonable to suppose that these two series
would move closely together, since the Brit-
ish “prices” apply to imported wheat and
sterling-dollar exchange remained very close
to its prewar par through July 1919.2 It might
further be thought that the advance of ocean

1 One device used to restrain advance of wheat
prices both in France and in Italy was suspension of
import duties. In France, such suspension lasted only
from outbreak of the war until October 1915, when
they were restored at prewar rates; in Italy, duties
were modified in October 1914 and suspended in Janu-
ary 1915. This device could not be used in the United
Kingdom, where wheat entered duty-free, It was used
also in Germany, but very little wheat could be im-
ported during the war.

2 That is, a little more than the prices of imported
wheat shown in Chart 13, which rose by about 119
per cent. Throughout the World War, there was ap-
proximate correspondence of movement between Brit-
ish domestic wheat prices and declared values of
wheats imported into the United Kingdom (Table VII).

8 See pertinent tables in T. E. Gregory, Foreign Ex-
change Before, During, and After the War (Oxford,
1922), pp. 110-11,
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freight rates on grain during the war! might
have caused British import prices of wheat to
show a greater increase than did wheat prices
in the United States. But the effects of higher
freight rates were obscured. The only year
in which the advance in British import wheat
prices outstripped the advance in United
Stales wheat prices was 1915-16.

It seems difficult to explain why the “prices”
of British imported wheat in 1917-18 and
1918-19, as shown in Chart 13, had increased
less than United States wheat prices.? Cer-
tainly the British general price level had risen
more than the American (or the Canadian—
see Chart 12), and in those years the British
imports must have consisted in unusual pro-
portion of North American wheats. The ex-
planation probably lies in the manner in which
the British imported wheat was purchased by
the Royal Commission and the way in which
its import value was declared. Under the cir-
cumstances of international purchase and
trade in these two years, which involved bulk
purchase long in advance of shipment, as well
as special inter-governmental agreement on
prices, the British import price was probably
not a market price that could be expected to
equal the market price in exporting countries
plus cost of transport.

1 Semi-annual index numbers of ocean freight rates
on grain are as follows (based on average rates in
1913-14 = 100):

La Plata
Northern Range (down river)
to United to United
Period Kingdom Kingdom
1914-15
Aug.-Jan. ........ 197 314
Feb.~July ........ 870 545
1915-16
Aug.—Jan. ........ 575 775
Feb.~July ........ 593 1,356
1916-17
Aug.-Jan. ........ 1,090 1,172
Feb.-July ........ 1,635 1,151
1917-18
Aug.~Jan. ........ 1,817 1,377
Feb.-July ........ 2,285 1,838
1918-19
Aug-Jan. ........ 2,385 1,955
Feb.~Jan. ........ 427 537

Compiled from data in International Yearbook of Agri-
cultural Slalistics, 1909-21, pp. 448-49. The rates for peri-
ods from January 1916 are not homogeneous, but are a
mixture of ‘“government rates,” “rates for merchants,” and
“rates for neutrals.”

2 The policy of fixed domestic wheat prices in Eng-
land could explain the discrepancy between domestic
prices and United States prices.

CONTRASTS OF PREWAR POSITIONS

Charts in the foregoing discussion have not
been designed to afford contrasts of wheat
prices and price relationships in the periods
preceding 1914 and 1939. In view of the nu-
merous changes that have been made in na-
tional currency units since 1914, contrasts of
wheat-price levels as between these two pre-
war periods would hardly be illuminating.
But certain types of contrasts are pertinent.

1. In the overseas exporting countries and
on free import markets, wheat has lost pur-
chasing power in the interval of years between
1914 and 1939. The point may be made by
comparing actual prices in the crop years fol-
lowing 1933-34 with “parity prices.” Here we
take as the parity price that price which
wheat would need to have brought in these
recent years if it were to exchange for as large
a quantity of other commodities as it actually
exchanged for in the years preceding 1914,
The formula here used to calculate “parity
prices” since 1933-34 for each country is:

a:b=x:0b,

where a = average currency price per unit of
wheat in base year 1913-14 (sometimes 1913);
b = index number of wholesale prices gener-
ally in 1913-14 (sometimes 1913), which is
always 100 since 1913-14 or 1913 is taken as
the base year; and b = index number of
wholesale prices generally in 1933-34 (or any
subsequent year).

The following tabulation shows these so-
called “parity prices” in comparison with ac-
tual prices in the United States and Canada
by crop years since 1933-34:

United 8tates (July-June)|{ Canada (August-July)

Year U.8. cents Actual | Canadian ecents | Aetusl
per bushel® a8 per per bushel? a8 per

cent of eent of

“Parity’’| Actual| parity | “Parity’| Actual| parity
1933-34...1 93.2 | 87.7| ¥4 97.1 | 68.11 70
1934-35...| 101.0 | 98.61 98 98.8 | 81.8) 8
1935-36...1 103.8 } 99.3] 96 | 100.0 | 84.6| &5
1936-37...| 109.2 }126.4| 116 | 112.4 | 122.7] 109
1937-38...| 106.6 | 97.5| 91 | 114.0 {131.5| 115
1938-39...| 99.4 | 63.3| 70 } 101.6 | 62.0] 61
Average| 102.2 | 96.5| 94 | 104.0 | 91.8| 88

¢ Chicago cash wheat of lowest grade deliverable on fu-
tures contracts.
" No. 1 Northern at Winnipeg,
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Despite strenuous governmental efforts rein-
forced by seriously adverse weather for wheat,
American wheat prices have not on the aver-
age altained this “parity,”* and neither have
Canadian. If parity price was exceeded by
actual price in bhoth the United States and
Canada in 1936-37, the explanation lies in the
fact that 1936-37 was a year of extraordinary
world wheat shortage due to a succession of
low yields per acre. No such year occurred in
the period from 1909-10 to 1913-14. The ex-
cess of actual prices over parity prices in Can-
ada in 1937-38 reflects not only an interna-
tional statistical position rather tight in that
year also, but particular shortage of Canadian
supplies (especially No. 1 Northern) as well.

Similar data calculated for Argentina and
Australia by calendar years 1933-38 yield the
following ratios of actual prices to parity
prices in those countries, in percentage terms:

Calendar year Argentina Australia
1933 ....... 55 60
1934 ...... . D4 53
1935 ....... 66 64
1936 ....... 93 81
1937 ....... 103 92
1938 ....... 73 61

Average .. 74 69

Here, on the average, actual prices have ap-
proximated only 70-75 per cent of levels that
would have been necessary in order that wheat
should have as high a purchasing power as it
had in 1913.

The wheat-price position in Argentina and
Australia is, moreover, the more accurate re-
flection of the world wheat situation. The past
six years have been years of chronic world
wheat surplus, interrupted by two years of
exceptional stringency in 1936-37 and 1937-
38. Except for the recent succession of low
yields in the United States and Canada, and
despite governmental price-supporting meas-
ures, the actual prices in these countries might
have fallen below “parity” more as did prices
in the Southern Hemisphere—and, indeed,

1 The “parity price” in the United States as calcu-
lated by official methods would be much higher than
the parity prices shown here. The official methods use
farm prices and an index number of “commodities
bought by farmers”; and this index number has risen
considerably more between 1913-14 and recent years
than has the index number used in our calculations.

prices in all four countries might have fallen
even farther below parity than did those in
the Southern Hemisphere.

On the British market, the situation has not
differed much from that in the overseas ex-
porting countries. The following tabulation
shows ratios of actual prices to parity prices
of imported wheat (A) and domestic wheat
(B), again in percentage terms:

Aug.-July A B
1933-34 ...... 66 71
1934-35 ...... 73 80
1935-36 ...... 80 88
1936-37 ...... 99 109
1937-38 ...... 102 105
1938-39 ...... 64 67

Average .... 81 87

The ratio of import wheat prices to parity
prices was somewhat higher than the ratios
of export wheat prices to parity in Argentina
and Australia. This is explained partly by
the existence of tariff duties on non-Empire
wheats during 1933-38, whereas in 1913-14
all wheat entered duty-free; partly also by
the relatively larger proportion of high-priced
Canadian wheats in the imports of recent
years.

2. In European importing countries where
wheat in recent years has been accorded a
large degree of protection, actual prices of do-
mestic wheats have tended to equal or ex-
ceed parity prices. Here wheat has either
gained in purchasing power or lost little. Ra-
tios of actual prices to parity prices in Ger-
many, France, and Italy, are as follows:

Aug.-July Germany France Italy
1933-34 ...... 98 123 106
1934-35 ...... 101 98 115
1935-36 ...... 100 91 111
1936-37 ...... 98 109 109
1937-38 ...... 98 113 105
1938-39 ...... 98 118 109

Average .... 99 109 109

These data, especially when considered to-
gether with the fact that wheat has received
more protection than competing crops, help
to explain why wheat producers in protected
countries have had incentives in recent years
to expand wheat acreage or intensify wheat
cultivation with resulting higher yields, so
contributing to maintenance of a position of
chronic world wheat surplus.
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3. A third contrast of price positions in
years preceding 1914 and 1939 respectively
lies in the much wider prevalence of govern-
mental controls of wheat prices. This need
not be elaborated. It suffices to say that in
years before 1914 governments in exporting
countries made little or no direct effort to con-
trol wheat prices, while the prevalent method
of elevating wheat prices to domestic produc-
ers in importing countries was the relatively
simple one of tariff duties. In recent years
the exporting countries have tended to create
many price-supporting agencies and devices.
Importing countries have resorted to elaborate
regulation of imports not only by tariffs but
also by such methods as import quotas, li-
cences, and control of quantities of foreign
wheat used in milling mixtures; and fixed
prices have become common. The war of 1939
begins with governmental machinery designed
to regulate prices and price relationships much
more prevalent, powerful, and ready to operate
than was true in 1914.2

4. A fourth contrast may be made with
reference to shipping and freight rates. The
world enters the war of 1939 with a substan-
tially larger supply of shipping than existed
in 1914, and the supply of shipping was prob-
ably more abundant relative to the demand
for it just prior to 1939 than was true just
before 1914. The world’s supply of shipping
tonnage is indicated by the following tabula-
tion, in million gross tons of ships registered
and exceeding 100 gross tons each:

Midsummer

Country 19142 1938°%
British Empire ....20.8 20.7
France ............ 1.9 2.9
Germany® ......... 5.4 4.2
Ttaly .............. 1.5 3.3
Russia ............ 0.9 1.3
Oslo states® ........ 5.6 11.2
United States ...... 2.6 11.9
Others ............ 3.7 12.3

Total ........... 42 .4 67.8

e Salter, op. cit., p. 8.

b ¢The Economic Alignment . . .
don}, Sept. 2, 1939, p. 435.

¢ Germany and Austria in 1914; for 1938, Germany with
Austria and Czechoslovakia as of 1937 boundaries.

4In 1914, Netherlands, Norway, Sweden, Denmark, Bel-
gium; in 1938, the same, with Finland, Luxemburg, Belglan
Congo, and Netherlands dependencies where statistics are
available.

., Economist (Lon-
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British and French tonnage was only a little
larger in 1938 than in 1914; German was some-
what smaller; that of all others, particularly
the United States, the Oslo states, and Japan
(in “Others”) was much larger. The increase
of total tonnage, some 60 per cent, must have
been more than twice as large as the increase
in world population.? Ships were also faster
and more economical to operate in 1938, con-
sisting more of steam- and motor-driven ves-
sels than in 1914.2

A crude indication of the probability that
shipping was more abundant relative to the
demand for it before 1939 than before 1914
is given by the following data, in which col-
umn A shows the Sauerbeck-Statist index (on
the base 1898-1913 = 100) of wholesale prices
of all commodities in the United Kingdom,
and column B the Economist index of ocean
freight rates (on the same base):

Calendar
year A B
1912 . ....... 114 131
1913 ........ 114 116
1937 ........ 137 149
1938 ........ 122 114

These two pairs of years are chosen because
they are close to the war periods, and because
each pair includes a year (1912, 1937) of
freight rates exceptionally high in relation to
those of the decade immediately preceding.
British wholesale prices in general rose about
13.6 per cent between 1911-12 and 1937-38,
while ocean freight rates increased only about
6.5 per cent. This may be taken as evidence
that the purchasing power of the services of
a unit of shipping has become somewhat
smaller than it was just before 1914.

11t is also true, on the other hand, that belliger-
ents (and most neutrals) enter the present war with
heavier burdens of indebtedness than in 1914 and
may encounter stronger pressure toward price in-
flation.

2 The population of the wheat world ex-Russia,
which is somewhat less than half of the total popula-
tion of the world, increased about 21 per cent between
1912 and 1937 (see footnote 4, p. 76). It is not likely
that total world population increased significantly
more than this between 1914 and 1938, and it may not
have risen as much.

8 See V. D. Wickizer, “Shipping and Freight Rates
in the Overseas Grain Trade,” WrEAT STupIEs, October
1938, XV, 49-120, esp. 50-55.

4 See chart in ibid., p. 118.
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V. PROSPECTS

The purpose of the present section is to ex-
amine the long-term prospects for changes in
the world wheat situation in coming years.
The short-term prospects will presumably be
considered from time to time in later numbers
of WHEAT STUDIES. Here the essential ques-
tions are: Can some or any of the striking
developments during the World War be ex-
pected to repeat themselves? Or are the domi-
nant factors in the world wheat situation now
as compared with 1914 so different that events
of the World War provide only poor indica-
tions of probable developments in the next
few years?

These questions can be discussed coherently
and with reasonable brevity only on the
basis of assumptions—at least concerning the
duration of the present war, and the belliger-
ents. With no attempt to choose the assump-
tions most realistic in the political or military
sense, we assume that the present war will
last four or five years, and that the present
alignment of belligerents will persist—the Brit-
ish Empire and France against Greater Ger-
many, with the rest of the world remaining
neutral with respect to this particular conflict.

These basic assumptions necessarily involve
another assumption of importance to the pros-
pective world wheat situation—namely, con-
tinuing substantial control of the seas by the
British and French navies. If this control fails
within a year or so—and the offensive power
of German raiders, submarines, mines, and air
fleet may not yet have been tested fully—we
take it that war is unlikely to last as long as
four or five years. Our assumption is that
fundamental control of the seas and merchant
shipping will rest with the allied powers;
but this does not exclude possibilities of con-
tinued substantial loss of allied and neutral
merchant shipping, and therefore of strin-
gency in the supply of merchant shipping.
Such losses apparently averaged below 200,000
gross tons in the first three months of the
present war (September—November). This
rate is far below the peak monthly rate of
702,100 gross tons in April-June 1917 of
the World War, but well above rates recorded
before September 1916 (p. 89).

Using these assumptions, the subsequent
discussion deals with the following questions:
(1) What are reasonable prospects for wheat
supplies, from crops and imports, in German
territory? (2) What are reasonable prospects
for the volume of import requirements for
wheat in the rest of Europe and northern
Africa—the countries that will be open to
overseas imports so long as control of the
seas lies with the allies? (3) What are reason-
able prospects that exportable surpluses will
fall below, equal, or exceed the import re-
quirements of Europe and non-Europe? (4)
Is shipping shortage likely to hamper or dis-
turb the outflow of export surpluses? (5) Are
wheat prices in exporting countries likely to
attain levels approximating those of 1917-197

THE GERMAN PoSITION

Under the stated assumptions, imports of
wheat into territory ruled by Germany must
come pia other routes than terminals on the
North Sea, aside from what may trickle
through the blockade and the adjacent west-
ern neutrals and Italy on the south. Whether
or not wheat utilization in German territory
can be mainfained at actual pre-1939 levels
or at levels of “normal wartime utlilization”
depends, in the main, jointly upon domestic
wheat production and upon the volume of im-
ports obtainable from the northeast, east, and
southeast.

It seems reasonably probable that total
wheat requirements of German-ruled terri-
tory would increase if attempts were made to
maintain utilization in customary forms, in
reflection of enlarged physiological require-
ments per capita (see p. 70). But the exi-
gencies of war will hardly permit such a pol-
icy, and it may be supposed that the quantity
of wheat required to cover ‘“normal wartime
utilization” (see p. 86) will fall somewhat
below the pre-1939 level of actual utilization,
which was somewhere near 300 million bush-
els within Germany-Austria-Czechoslovakia
and about half of Poland. Perhaps “normal
wartime utilization” would be 5 to 10 per
cent smaller—say 280 million bushels.

The wheat crops within this same territory
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have averaged around 290 million bushels,
somewhat larger than this guess at “normal
warlime utilization.” If crops equal to the
average of recent ycars can be obtained in
the future, the problem of wheat supply within
German territory is not a difficult one. Pro-
duction, however, seems likely to decline. In
the World War, the decline of German wheat
crops between 1911-13 and 1917-18 was
around 40 per cent; and this decline reflected
mainly shortage of labor and of fertilizer,
which in turn curtailed both the acreage and
the yield per acre. We take it that diversion
of men and draft animals to military uses
will inevitably create labor shortage in agri-
culture within German territory in the pres-
ent war, and that fertilizer shortages, of phos-
phates rather than potash and nitrates, may
again be expected to appear. If so, decline of
wheat acreage, yield per acre, and production
will again become evident in time.

Since recent levels of yield have been ap-
preciably higher than those of years preced-
ing 1914 and have stood higher mainly be-
cause of enlarged use of labor and fertilizer
per acre, yields in German territory may now
be more vulnerable to shortages of labor and
fertilizer than they were in 1914. On the other
hand, the experiences of the World War have
presumably brought home to German au-
thorities the fundamental importance of mini-
mizing shortages of labor and fertilizer; and
in addition, supplies of nitrogenous fertilizers
can hardly be much affected in view of the
present exlent of German industry engaged in
fixing nitrogen from the air. Our impression
is that shortages of labor and fertilizer will
be considerably less marked in the present
war than in the World War. Lahor supplies
will probably be better managed, as will in-
ternal distribution of fertilizer supplies; and
the available supplies of fertilizer—phosphates
possibly excepted—will be more ample.

In view of these probabilities, we venture
the suggestion that extreme decline of wheat
production in German territory for any two-
year period of a five-year war cannot reason-
ably be expected to exceed 20 to 25 per cent,
whereas the extreme decline was 40 per cent
during the World War. With very bad weather,
one of the two years might be worse.

1914-18 AND NOW

A curtailment of production by 30 per cent
in a single year perhaps represents the ex-
treme in probable reduction of wheat output
in German territory. This would mean a crop
of about 210 million bushels. Set against a
“normal wartime requirement” for total utili-
zation, such a crop would mean an import
requirement of 70 million bushels. With nor-
mal weather within German territory, the larg-
est import requirement in five years might not
exceed 40 million bushels.

Wheat to fill the import requirement of Ger-
man-ruled territory might be brought in by
several routes. Yugoslavia, Hungary, Soviet
Russia, and Lithuania all lie adjacent to Ger-
man territory, and are in position to send
wheat there by rail. In addition, wheat could
move by water on the Baltic Sea from Russia,
Latvia, Estonia, and Lithuania; and it could
move up the Danube from Russia, Bulgaria,
Rumania, Yugoslavia, and Hungary. The Bal-
tic route is perhaps of least potential impor-
tance, because the surpluses of Lithuania, Lat-
via, and Estonia are very small and because
heavy movement of Russian wheat via the
Baltic might be relatively expensive. The rail
and river routes from the southeast would
perhaps be the more important ones.

It is pertinent, then, to inquire whether ex-
port surpluses that might move mostly by
rail and river from the southeast could be ex-
pected to equal the import requirements of
German-ruled territory. During the past six
years, actual net exports of the five southeast-
ern European countries were as follows, in
million bushels:

Hun- Yugo- Ru- Bul-
Aug.—July gary slavia mania garia USSR Total
1933-34. 29.3 1.1 0.2 4.0 34.3 68.9
1934-35. 12.8 4.3 4.2 0.4 1.9 23.6
1935-36. 17.3 0.8 5.9 1.1 28.5 53.6
1936-37. 25.1 18.3 37.6 7.9 4.6 93.5
1937-38. 9.0 4.7 32.2 7.9 43.0 96.8
1938-39. 29.6 5.5 44.8 3.5 34.0 117.4

In three of these years, actual exports have
exceeded the maximum probable wartime im-
port requirement of German-ruled territory,
some 70 million bushels as calculated above.
In five of these years, the exports have ex-
ceeded the largest import requirement of
German territory that might be anticipated
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with normal weather within that territory.
The probabilities, then, seem to be that an
jmport requirement of either 40 or 70 million
bushels could be covered in the physical sense
by export surpluses in the southeastern coun-
tries, except in event of strikingly unfavorable
weather in those countries (as in 1934). It
would hardly be expected, however, that an
jmport requirement of 70 million bushels
would coincide with an unfavorable year for
wheat in the exporting countries, for this
would imply exceptionally adverse weather
over a range of territory and climate so wide
that adverse weather throughout it would be
most exceptional.

Physical surpluses in the southeast might
not, probably would not, move in full to Ger-
man territory even in years when they did not
exceed German import requirements. Ger-
many might encounter difficulties in filling
her import requirements first because of com-
petitive purchasing by other importing coun-
tries, and second because German financing
of imports may meet with obstacles. We find
it impossible to anticipate how these factors
might develop. But our impression is that the
near neighbors of Germany—Hungary and
Yugoslavia—might regularly be induced to
sell their wheat surpluses in full to Germany
even if payment should take the form of
promissory notes; while competitive purchas-
ing (assuming, as we do, that the Dardanelles
will remain open) might turn in other direc-
tions the bulk though not all of the surpluses
of Soviet Russia, Bulgaria, and Rumania. We
find it difficult to imagine that German im-
ports from the southeast, if they were wanted,
would fall below 20 million bushels even in
a year of notably low yields per acre in the
exporting countries. If it be supposed that
German import requirements for normal war-
time ulilization would not exceed 50 million
bushels in a year of low yields in the ex-
porting countries, then the unfillable gap in
total requirements of wheat within German-
ruled territory might not exceed 30 million
bushels, about 10 per cent.

Such a gap does not suggest that the wheat
Position in German territory is potentially
highly vulnerable. The rye position may be
regarded as still less vulnerable, in view both
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of normally heavy feed use of rye (which can
be diverted in large degree to food!), and
of the acquisition of a rye-surplus area in
western Poland. Hence the bread-grain posi-
tion seems moderately secure, at least if the
German objective be to cover normal wartime
requirements and not customary require-
ments. With respect to feed grains, fodder,
livestock products, and especially fats and
oils, the potential shortages in German terri-
tory seem to loom relatively more important.?

Shortage of wheat even in relalion to re-
quirements for customary utilization prob-
ably cannot appear in the current crop year.
The inward carryover was very large,® the new
crop is reported a fairly good one, and some
wheat appears to be moving from the south-
east. It further seems possible that rationing
of flour and bread, apparently already in force,
might so far economize on the current year’s

1 The rye crops of Germany, Austria, and Czecho-~
slovakia averaged 355 million 60-pound units in 1934—
38; those of Poland, about 240 million. Perhaps the
average crop of territory now ruled by Germany would
be not far from 475 million. Average utilization
within this territory would be about of the same vol-
ume, since net exports from Poland have only slightly
exceeded the combined net imports of Germany, Aus-
tria, and Czechoslovakia. Rye utilization thercefore
exceeds wheat utilization in German-ruled territory.
But at least in Germany proper, where the 1934-38
rye crops averaged about 280 million 60-pound units,
between a fourth and a third of the rye utilized prob-
ably went for animal feed; according to Hans von der
Decken, Entwicklung der Selbstversorgung Deutsch-
lands mit landwirtschafllichen Erzeugnissen (Berlin,
1938), p. 31, the proportion of all rye utilized that
went for feed in the years 1931-35 to 1935-36 was 28
per cent. Corresponding data for other cereals and
potatoes in these years were: wheat, less than 10 per
cent; potatoes, 40 per cent; barley, 60 per cent; corn,
75 per cent; oats, 88 per cent. In more recent years,
a smaller fraction of the wheat utilized has gone for
feed.

2 See “Germany’s Food Supplies,” The Economist,
Sept. 16, 1939, pp. 515-16.

8 Around 95 million bushels in August 1939 in Ger-
many, Austria, Bohemia, Moravia, Slovakia, and the
part of Poland conquered by Germany, so far as we
can judge, largely on the basis of official reports. This
would be about double a normal carryover. A recent
news dispatch, however, states that the official data
on grain carryover (of which we use the wheat sta-
tistics for the old Reich) do not include large stocks
held in “emergency warchouses.” Norlhwestern Miller,
Oct. 11, 1939, p. 25. How far such statements are
trustworthy seems conjectural. In any event, there
was an exceptionally large carryover of rye as well
as of wheat in Germany at the outbreak of the war.
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wheat supplies that large stocks could be
carried into 1940-41.

IMPORT REQUIREMENTS OF “OPEN EUROPE”

In considering the prospects for wartime
changes in the import requirements of other
parts of the world, it seems advisable, so far
as possible, to avoid discussion of particular
countries and to consider (a) prospective
change in demand on the part of Europe and
northern Africa aside from German territory
(that is, “open Europe”) for wheat from Rus-
sia and the overseas exporting countries; and
(b) prospective change in the demand from
non-European countries for wheat from the
overseas exporting countries.

The non-European demand for overseas
wheat can bhe dismissed brielly. It would
probably not much exceed 100 million bush-
els in years of moderately high prices, and
might fall to 756 million bushels if prices were
high, or rise to 150 million bushels if prices
were low; and no major disturbance of na-
tional dietary habits in the importing coun-
tries would be involved in such fluctuations.

During the past six years, the amounts of
overseas and Russian wheat needed to cover
customary requirements for total wheat utili-
zation in the open countries of Europe and
northern Africa have ranged from about 160
to about 435 million bushels. Actual imports
from Russia and overseas have fluctuated
much less violently, from about 295 to 365
million bushels.

The import requirement of “open Europe”
in 1936-37, which was about 435 million
bushels, can probably be regarded as the
maximum that would have emerged in the
next five years in the absence of war. The
yield per acre of open Europe in 1936 was
remarkably low—trend considered, the low-
est in more than a decade and hence one not
very likely to have recurred within the pe-
riod 1939-43. But the war has set in motion
forces tending on the one hand to enlarge the
prospective maximum annual import require-
ment in the next five years, and on the other
hand to reduce it. Within England and
France, at least, physiological needs for wheat
for human consumption may tend to rise. In
France, shortages of labor and fertilizer will
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probably tend to reduce production, affecting
both acreage and yield per acre adversely.
Shortages of fertilizer may adversely affect
yields per acre in some other countries where
yields are high, especially northern Italy, Bel-
gium, Holland, Switzerland, Denmark, and
Sweden. These factors would tend to enlarge
the prospective maximum annual import re-
quirement of open Europe. If French produc-
tion—the most important single crop—should
fall 20 to 25 per cent below its lowest recent
level (a reduction such as seems possible in
German territory), this alone might increase
prospective maximum import requirements by
50 to 60 million bushels. Smaller reductions
elsewhere might increase the prospective
maximum import requirements by approxi-
mately an equal amount.

But against such conceivable increases must
be set the probabilities that acreage will be en-
larged in some countries, and that economies
will be achieved without much difficulty in
uses of wheat for animal feed and for mill-
ing—the latier by compulsory elevation of
milling extraction ratios. Both developments
are already in evidence. Their ultimate impor-
tance is conjectural, but we hazard the opin-
ion that prompt and adequate subsidization
of wheat production in England, Switzerland,
and a few other countries, together with re-
striction or proscription of feed use particu-
larly in England, Holland, and Belgium, and
elevation of milling extraction ratios only by
the comfortable margin of 2 or 3 per cent,
would tend to reduce the import requirements
of open Europe by at least 50 million bushels.

Reasoning on this basis, we hazard the guess
that the maximum annual requirement of
open Europe for wheat from overseas and
Russia in a five-year period of war might not
appreciably exceed 500 million bushels. This
is based on the assumption of a distinctly low
yield per acre in open Europe, particularly in
France. In years of better crops, the import
requirements would be smaller.

In view of what is known of the situation
at present, it is clear that the import require-
ment of open Europe cannot reach 500 mil-
lion bushels in the present crop year. In view
of the excessively high level of stocks at pres-
ent, the fairly good crop of 1939, the steps
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that have already been taken to curtail feed
use and to elevate milling extraction ratios,
and the fact that extreme decline in French
wheat output could hardly come soon, there
is little probability that a requirement of as
much as 500 million bushels could appear in
1940-41, If such an import requirement
emerges, it would seem more probable in the
third, fourth, or fifth year of the present war
than in the second, and is impossible in the
first.

ExPoRT SURPLUSES

If it be supposed that the largest import re-
quirement of open Europe in any year of the
next five would approximate 500 million bush-
els, it is next necessary to inquire whether
such a requirement could be filled with or
without substantial disturbance of production
in the countries which must provide the ex-
ports. Those countries are the five overseas
exporters and perhaps Soviet Russia. In ad-
dition to the import requirements of open Eu-
rope, the overseas exporting countries may be
called upon to furnish as much as 150 or as
little as 75 million bushels to non-European
importers; but the larger quantity would not
be required unless total export surpluses
should greatly exceed the import requirement
of open Europe, with resulting low export
prices. For purposes of analysis, then, we take
as 100 million bushels the import require-
ment of non-Europe that might coincide with
a maximum import requirement of open Eu-
rope, calling 600 million bushels the maxi-
mum ‘“world” import requirement reasonably
likely to emerge in any of five years of war.

Export surpluses in the five overseas ex-
porting countries alone have exceeded 600
million bushels in three of the past six years,
namely 1933-34, 1934-35, and 1938-39 (Chart
10, p. 89). The only reason why export sur-
pluses failed to exceed 600 million bushels in
one or all of the other three years was the
extraordinary succession of abnormally low
yields per acre from 1933 to 1937 inclusive.
It can be said with moderate assurance that
normal yields per acre on a sown acreage
about midway between the lowest and highest
acreages of the period 1933-39 would yield an
average crop of about 1,850 million bushels in
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the four years beginning with 1940, taking
the acreage conservatively at 160 million acres
and the yield per acre still more conservatively
at 11.5 bushels per acre. Average crops of
1,850 million bushels would yield, with trends
of domestic utilization remaining as they were
since 1933-34, an average export surplus of
nearly 550 million bushels. The export sur-
plus would be larger than this in the event
that higher prices should curtail the quanti-
ties of wheat recently fed to livestock in North
America.

Under such circumstances it is difficult to
imagine, assuming normal yields in the export-
ing countries in every year, any single year
in which the maximum probable world import
requirement could not be covered in the physi-
cal sense; and this can be said while ignoring
the possible contribution of Soviet Russia to
world exports to non-German Europe. A phys-
ical deficit of surpluses in relation to world
import requirements would seem to involve
a succession of two or more years of abnor-
mally low yields per acre in the overseas ex-
porting countries, so timed as to coincide with
a large world import requirement. This may
happen, as it happened between the three suc-
cessive years 1916-17, 1917-18, and 1918-19.
But it cannot reasonably be characterized as
probable. It is true that at present the yield
per acre in overseas countries in 1940 seems
likely to be on the low side, on account of the
poor condition of winter wheat in the United
States. But since the initial stocks of 1940-41
promise to be large, a low yield may not make
the export surpluses of 1940—41 small. The
probabilities would seem to call for good
yields in the overseas exporters in 1941-42,
with sizable exportable surpluses. Our im-
pression is that chances of world wheat strin-
gency are stronger for the last two years of a
five-year war than for the first three—and
probably not in the last two if yields per acre
are then normal in the overseas exporting
countries. What actually transpires will of
course depend very heavily upon weather in
the overseas exporting countries, and this
seems unpredictable.

It seems further that occurrence of a year
of world wheat shortage comparable with
1917-18 is distinctly less probable now than
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it would have seemed in 1915, after the re-
sults of the enormous harvest of 1915 became
known. Comparison is pertinent now because
the 1915 crop provided an excess of export
surplus over import requirements for 1915
16 roughly comparable with the excess now
existing for 1939-40. In the autumn of 1915,
it was known that the basis for the huge ex-
port surplus was an extraordinarily high yield
per acre in exporting countries, notably of
spring wheat in North America. It could fur-
ther be anticipated that chances were against
repetition of so extraordinary a yield. The
need for continued expansion of acreage in the
overseas exporting countries, if they were to
continue to fill the void left by defection of
Russian exports, was obvious. Some doubt of
the possibility of adequate expansion might
have existed in view of the abrupt cessation of
European emigration to overseas countries
and the high level of employment within
them.

At present, on the contrary, it seems clear
that the huge export surplus of 1939-40 does
not rest so much as that of 1915-16 upon an
extraordinarily high yield per acre, and is
heavily based upon a chronic condition of
expanded wheat acreage. It is certain that
no such need for expansion of acreage in over-
seas countries as was apparent in 1915 is
likely to arise because of defection of Rus-
sian exports; for recent exports from Russia
have been too small to leave a large void even
if they fail. No shortage of labor that might
hamper expansion of overseas wheat acreage
now seems to exist, partly because emigration
from Europe has recently been so small that
it cannot decline much, partly because unem-
ployment of substantial magnitude now pre-
vails.

SHIPPING

In 1917-18, the marked deficit of wheat
supplies of open Europe in relation to either
customary utilization or normal wartime uti-
lization was due in part to inability to trans-
port available export surpluses in the Southern
Hemisphere to European destinations.

We find it impossible to appraise the prob-
abilities that such circumstances may repeat
themselves. It is true that the world’s mer-
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chant shipping has recently been relatively
more abundant in relation to the demand for
it than in years preceding 1914 (p. 100). It is
probably true also that the maximum annual
world wheat import requirement of the next
few years may not involve as large a propor-
tion of the world’s merchant marine as did
requirements in successive years of the World
War. These points favor the prospect that
shipping shortage may not become as acute as
it became during the World War. Yet there
seems at present no reliable basis for apprais-
ing either (a) the rate of probable net de-
struction of tonnage, (b) the rate of increase
in demand for tonnage to transport other com-
modities than wheat, or (¢) the extent to
which neutral tonnage will be withheld from
transport of commeodities, including wheat, to
belligerent countries, and may remain unem-
ployed. These factors might conceivably create
as marked a shortage of shipping as appeared
in the World War; but what is likely to trans-
pire is beyond our powers of analysis.

PRiICES

Wheat prices rose to exceedingly high levels
in the course of the World War partly in re-
flection of growing stringency of supply of
wheat in relation to demand for it, and partly
in reflection of influences summarized in the
phrase “rise in the general level of prices.”

The discussion above has summarized our
impressions of the probabilities concerning
margins between import requirements and ex-
port surpluses in the present war. Those mar-
gins seem unlikely to prove as narrow as those
prevailing in four years out of five in the
World War: if, as we expect, import require-
ments tend to rise, they may not rise greatly;
and export surpluses may prove large enough
to cover comfortably the increased import re-
quirements.

Actual developments may hinge particularly
upon yields per acre in the overseas exporting
countries. It is quite possible that such yields
might in the next four years alternate between
normal and unusually good; if so, there would
probably be no reason to anticipate enhance-
ment of export wheat prices from strictly com-
modity influences. Such yields might on the
other hand alternate between normal and un-
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usually poor; if so, the commodity influence
would tend to elevate export wheat prices, and
a year or two of strikingly high prices might
be witnessed if the yields were low enough.
We are inclined to suppose, however, that nor-
mal yields on recent levels of acreage in ex-
porting countries would not give rise to par-
ticularly narrow margins between import
requirements and export surpluses and hence
would not give rise to more than slight ad-
vance in wheat prices so far as these are in-
fluenced by the commodity position. In short,
a position of not far from chronic world wheat
surplus might persist throughout a five-year
war, if yields in exporting countries are nor-
mal ones.

The complex subject of probable develop-
ments in levels of wholesale prices in general
is beyond the scope of this study. Yet ad-
vances in wholesale prices contributed very
strongly to the rise of wheat prices during the
World War. Our impression, briefly stated
without argument, is that wholesale prices in
the present war are considerably more likely
to rise than to remain stable or decline. If so,
it seems probable that wheat prices in export-
ing countries may advance in sympathy with
general price advance. The probable extent of
such an advance seems conjectural. Yet, in
spite of the present weaker financial position
of many nations and the basis for credif ex-
pansion that exists in the United States, we
hazard the guess that levels of wholesale prices
may not advance as rapidly or as much as they
did during the World War. Governmental
recognition of the necessity for control is now
far more widespread, and governmental ma-
chinery capable of exerting control is much
superior.

Both on the strictly commodity side and
on the side of general price increase, the pros-
pects thus seem rather remote for wheat prices
in exporting countries to rise as fast and as
far as they did during the World War.
Whether or not such rise as may occur will
be of similar magnitude in the different ex-
porling countries may depend, as it did dur-
ing the World War, upon relative degree of
change in general price levels and upon the
shipping situation. The c.i.f. prices of im-
port wheat on duty-free markets may be ex-
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pected to advance more than f.o.b. prices in ex-
port markets if the recent advance in ocean
freight rates holds or proceeds further.

INFLUENCE OF ITALY

In view of current interest in the probable
alignment of Italy in the present war, we
append here a brief discussion of effects on
wheat import requirements if Italy should
choose to join either Germany or the Allies.
Italy depends heavily on wheat as a source of
national calorie consumption, uses practically
all of her wheat for food, and mills it at fairly
high extraction rates. The recent record of
Italian wheat utilization, using official data
except for our own approximations of changes
in stocks, is as follows in million bushels:

Total Changes
Food Seed utiliza- Net in

Aug-July use use tion Crops imports stocks
1933-34... 263 23 286 299 8 +21
1934-35... 246 24 270 233 12 —25
1935-36... 259 24 283 283 5 + 5
1936-37... 259 24 283 225 58 0
1937-38... 274 24 298 296 4 + 2
1938-39... 276 24 300 297 13 +10
1939-40... ... - 294 .. ..

Italian import requirements have recently run
small except in years when a low yield per
acre of the domestic wheat crop, as in 1934
and 1936, coincides with a low level of inward
carryover, as in 1936 alone. The recent pe-
riod is remarkable in Italian history as in-
cluding three successive years, 1937-39, of
distinctly high yields per acre; since 1885, ex-
ceptionally high yields have never before been
obtained in three successive years. A low yield
seems reasonably to be expected soon, and per-
haps more than one year of low yields in the
next four.

If Italy joins Germany, but Britain and
France continue to control the seas except
the Adriatic, Italian imports must be drawn
almost wholly from Hungary, Yugoslavia,

1 We persist with the assumptions that no other
change would occur in the alignment of belligerents
and neutrals, that the war might last four or five
years, and that the British and French would retain
substantial control of the seas. At least the first of
these assumptions can hardly appear realistic if Italy
turns in either direction; but discussion of the pros-
pective wheat situation on the basis of all of the as-

sumptions that might seem realistic at this time would
extend itself indefinitely.
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Rumania, Bulgaria, and perhaps Soviet Rus-
sia, with the flow coming not through the
Aegean but by rail and river to Adriatic ports
or directly by rail into northeastern Ifaly.
Italian demand would be added to the de-
mand of German-ruled territory for wheat
from these sources. The Italian demand could
reasonably be expected to be large in at least
one of the five crop years beginning in the sum-
mer of 1939, but not in 1939-40 and possibly
not in 1940-41 if stocks are further accumu-
lated during 1939-40. The additional demand
of Italy in some subsequent year might well
prove to be beyond the export capacities of
southeastern Europe, particularly if a low
yield per acre in Italy should correspond with
a low yield in the Danube basin, as has oc-
curred fairly frequently in the past fifty years.
All told, the bread-grain position of Italy and
Germany together—assuming Allied control
of the seas—would be inherently weaker than
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the bread-grain position of Germany alone,
To the extent that Italian demand for wheat
would no longer absorb part of the surpluses
of the overseas exporters, the wheat position
of the Allies and importing neutrals would be
strengthened.

If on the other hand Italy should join the
Allies, the bread-grain position of Germany
would be affected very little. That of the Al-
lies and wheat-importing neutrals, however,
might be weakened, at least if participation
of Italian forces was followed, as it probably
would be, by deterioration of Italian agricul-
ture. Under these circumstances the prospec-
tive maximum import requirement of “open
Europe” would probably be larger, perhaps
by as much as 25-50 million bushels, than
was calculated above. But even in this event
the emergence of a year of severe world wheat
stringency would depend heavily upon yield
per acre in the overseas exporting countries,

The author is indebted to his colleagues, Karl Brandt, J. S. Davis,
V. P. Timoshenko, and Holbrook Working, for valuable criticisms
and suggestions; to Rosamond Peirce and Ruth Lee Young for sta-

tistical and clerical assistance.

Charts are by P. Stanley King.



APPENDIX TABLES

The following tables give the principal basic data used in the text and charts for the period 1909~
19. Basic postwar statistics from 1933, also used in text and charts, for the most part are or will soon
be readily accessible in various issues of WHEAT StuDpIES, notably those of September, October, and
December 1939.

TasLE I.—WHEAT PRODUCTION, ACREAGE, AND YIELD PER ACRE IN PrINcIPAL PRrRODUCING AREAS, 1909-18%

Wheat world ex-Russia
Year France Italy Central QOther |Northern| United | Canada | Argen- Aus- India

Importing! Overseas Powers | Europe | Africa States tina tralia
Total part  lexporters

A. Pronuction (Million bushels)

1909....12,671| 1,314 | 1,857 359 190 310 365 90 684 167 131 90 285
1910....|2,6341 1,275 | 1,359 253 153 369 414 86 626 132 146 95 360
1911....12,900| 1,437 | 1,463 322 192 386 440 97 618 231 166 72 376
1912....12,943) 1,340 | 1,603 334 166 402 362 76 730 224 187 92 370
1913....|2,944| 1,385 | 1,559 319 215 385 368 98 751 232 105 103 368
1914....|2,728| 1,158 | 1,565 283 170 304 318 83 898 161 169 25 312
1915....]3,357| 1,230 | 2,127 223 171 335 402 99 | 1,009 393 169 179 377
1916....|2,571| 1,114 | 1,457 205 177 264 376 92 635 263 84 152 323
1917....| 2,535 949 | 1,586 135 140 235 361 78 620 234 235 115 382
1918....|2,783| 1,064 | 1,719 226 183 212 340 103 904 189 180 76 370
B. AcreaGce (Million acres)
1909....|174.6| 73.3 | 101.3 | 16.3 | 11.6 | 16.5 | 21.8 7.1 46.4 7.7 14.4 6.6 | 26.2
1910....]185.9 75.5 | 110.4 | 16.2 | 11.8 | 17.4 | 22.7 7.4 50.5 8.9 | 15.5 7.4 | 28.1
1911....]195.3 75.6 | 119.7 15.9 11.7 17.2 23.3 7.5 53.6 | 11.1 17.0 7.4 | 30.6
1912....1199.4| 77.2 | 122.2 | 16.2 | 11.7 17.7 23.8 7.8 55.7 | 11.0 17.1 7.3 | 31.1
1913....1195.0 74.6 | 120.4 16.2 11.7 16.7 22.1 7.9 53.7 | 11.0 16.3 9.3 | 30.1
1914....{194.1 73.3 | 120.8 | 15.0 11.8 | 15.8 | 23.3 7.4 56.8 | 10.3 15.5 9.7 | 28.5
1915....(210.9 73.0 | 137.9 | 13.6 12.5 15.9 23.3 7.7 61.4 | 15.1 16.4 | 12.5 | 32.5
1916..../201.5 69.9 131.6 12.4 11.7 14.5 23.2 8.1 58.3 | 15.4 16.1 | 11.5 | 30.3
1917....1198.4 65.1 | 133.3 10.4 10.6 13.6 23.4 7.1 57.9 | 14.8 17.9 9.8 | 32.9
1918....1218.7 68.4 | 145.3 | 10.¢ 10.8 13.4 | 25.2 8.1 67.3 | 17.5 | 17.0 8.0 | 35.5
C. YieLp pEr Acre (Bushels)
1909....] 15.3 17.9 13.4 | 22.0 16.4 | 18.8 | 16.7 12.7 14.7 | 21.5 9.1 | 13.7 | 10.9
1910....} 14.2| 16.9 12.3 | 15.6 13.0 | 21.2 | 18.2 | 11.6 12.4 | 14.9 9.4 | 12.9 | 12.8
1911....] 14.8 19.0 12.2 20.3 16.4 22.4 18.9 12.9 11.5 | 20.8 9.8 9.6 | 10.7
1912....| 14.8 17.4 13.1 20.6 14.1 22.7 15.2 9.8 13.1{ 20.4 1.0 | 12.5 | 11.9
1913....| 15.1 18.6 13.0 19.8 18.3 23.0 16.7 12.4 14.0 1 21.0 6.4 | 11.1 | 12.2
1914....| 14.0 15.8 13.0 18.9 14.4 19.3 13.6 11.2 15.8 | 15.7 10.9 2.6 | 11.0
1915....| 15.9 16.8 15.4 16.4 13.6 21.0 17.3 12.8 16.4 | 26.0 10.3 | 14.3 | 11.6
1916....| 12.8 15.9 11,1 | 16.5 | 15.1 18.2 | 16.2 11.4 10.9 | 17.1 5.2 | 13.2 | 10.7
1917.... 12.8 14.6 11.9 | 13.0 13.3 17.3 15.4 11.0 10.7 | 15.8 13.1 | 11.7 | 11.6
1918....] 13.0 15.6 11.8 | 20.7 17.0 15.8 | 13.5 12.7 13.4 | 10.8 | 10.6 9.5 | 10.4

* Basic data as given in M. K. Bennett, “World Wheat Crops, 1885-1932,” Wueat Stupies, April 1933, IX, 264 ff., with
two cxceptions. Here United States data are from U.S. Department of Agriculture, Revised Estimates of Wheat Acreage,
Yield and Production (1934), using sown acreage for winter wheat and harvested acreage for spring wheat; and for Ger-
many in 1909-13 production and yileld per acre data used here are official estimates reduced by 10 per cent.

The ‘“wheat world ex-Russin®” includes all of Europe (1913 boundaries) west of the Russian Empire, including Fin-
land; Egypt, Tunis, Algeria, and Morocco in northern Africa; and the five specified overseas exporting countries. The
“importing part” of the wheat world ex-Russia includes all countries of non-Russian Europe and northern Africa. The
Central Powers are Germany and Austria-Hungary.
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TABLE IL.—ESTIMATED STOCKS OF WHEAT IN WHEAT WORLD EX-RUSSIA AND ITS PRINCIPAL COMPONENTS,
apour Auvaust 1, 1909-19*

(Million bushels)

Wheat world ex-Russla
Year United | Canada | Argen- Aus- British | France Italy Central Other
Overseas States tinat traliab Isles Powerse | Europet
Total Europe | exporterse
1909....| 249 158 91 60 9 14 8 24 32 17 45 40
1910....] 377 202 175 110 15 29 21 37 43 25 47 50
1911....| 394 205 189 126 17 23 23 32 41 17 53 62
1912....] 385 215 170 105 22 30 13 30 32 24 54 75
1913.... 417 231 186 131 19 18 18 38 42 25 66 60
1914....| 415 255 160 110 19 12 19 32 62 39 68 54
1915....] 296 193 103 70 10 23 0 26 47 2 50 43
1916....; 652° 210 442° 226 30 56 100 36 32 27 55 60
1917....0 446 220 226 53 20 15 138 50 42 27 40 61
1918....] 430 148 282 21 10 77 174 21 32 15 35 45
1919....| 476 155 321 61 15 114 131 21 32 35 30 37

* Data for 1909-14 from H. C. Farnsworth, “ ‘World’ Wheat Stocks, 1890-1914 and 1922-39,” WueaT StUnIEs, October
1939, XVI, 64-65. Data for 1915-19 are rough approximations prepared for the present study except as follows: for the
United States, from Holbrook Working, “Disposition of American Wheat since 1896, with Special Reference to Changes
in Year-End Stocks,” ibid., February 1928, 1V, 180 (data for July 1); for the British Isles, from Sir W. H. Beveridge, Brit-
ish Food Conirol (London, 1928), p. 361. The approximations of exporilable surpluses in the Southern Hemisphere have a
more reliable basis than the approximation of total stocks in Canada and Continental Europe.

e United Stales, Canada, Argentina, Australia.
b Exportable surpluses.
¢ Germany, Austria-Hungary.

4 All European counirles ex-Russia except British Isles,
France, Italy, and Central Powers.
¢ Including Indian stocks of 30 million bushels.

TABLE III.—NET EXrorTs oFr WHEAT AND FLOUR AS WHEAT FROM PRINCIPAL EXPORTERS,
AvgusT-JuLy, 1909-19%

(Million bushele)

Flve overseas exporters
Year Total Russlen United Canada Argen- Aus- India
Aug.-July Emplires To To non- Stateso tina tralia
Total Europed Europe?
1909-10.... 533 234 299 240 59 89 68 61 47 34
1910-11.... 584 234 350 284 66 76 62 97 58 57
1911-12.... 464 84 380 307 73 78 97 98 50 57
1912-13.... 619 107 512 425 87 157 115 122 51 67
1913-14.... 620 mn 449 372 77 166 135 44 71 33
1914-15.... 548 14 534 469 65 319 85 93 .8 37
1915-16.... 630 13 617 542 75 241 269 64 34 9
1916-17.... 538 10 528 471 57 179 174 49 69 57
1917-18.... 469 L 469 415 54 113/ 169 106 41 40
1918-19.... 588 R 588 522 66 2881 97 124 76 3

* Data from official sources, International Institute of Agriculture, and U.S. Department of Agriculture.
The shipments to non-Europe in 1934-35, 1935--36, and 1936-

e July-June years.
37 include 14, 34, and 34 million bushels respectively from

» Allocation between Europe and non-Europe determined

by compiling gross exports from each of the flve overseas
exporting countries to non-European destinations and sub-~
tracting the totals from total net exports of the same coun-
tries to give net exports to European destinations (regarding
northern African countries as “European’). A correspond-
ing allocation for crop years from 1933-34 is as follows:

Canada to the United States.

° Including shipments 1o possessions.

¢ Less than 1 million bushels.

¢ Presumably negligible.

f Not including shipments of 6 and 23 million bushels to
relief organizations and AE.F. These shipments, consisting
as they did largely of supplies for the American army over-

1933— 1934~ 1935 1936- 1937- 1938~
Destination 34 35 36 37 38 39 seas, were not recorded as exports, did not represent com-
BUFODE vvuvrnrns 334 314 284 351 315 345 r’f‘eirfl?;i,:f::"fc‘;v"l:’e’:t‘“:1‘1 were ’;"i in ""{bs“m“"% gei’:e 2
Non-Europe ..... 123 142 143 126 105 141 ° al supplies ot Luropean populations.
Total ........ 457 456 427 477 420 486



TaBLE IV.—NET IMPORTS OF WHEAT AND FLOUR AS WHEAT INTO SPECIFIED COUNTRIES OF EUROPE, 1909-19*
(Million bushels)

Year British France Ttaly Ger- Austria- | Belglum | Nether- | Switzer- | Scand!- | Spaln, Greece

Aug.-July Isles CZZ'?Z'fa'f” Co;:ltcclruclf. many | Hungary lands Jand navia® |Portugal

1909-10..| 218 9 . 40 75 34 42 22 17 22 8 7
1910-11..| 210 100 . 59 70 3 56 23 18 20 7 8
1911-12..| 210 21 50 47 58 2 55 19 19 21 3 7
1912-18..] 238 52 56 73 69 (1) 48 23 22 27 8 6
1913-14..| 211 58 65 46 67 15 45 25 20 26 20 8
1914-15..] 205 22 62 60 WP P 23° 30 21 23 19 10
1915-16..1 213 75 81 77 R4 .2 24° 23 16 2 19 1
1916-17..| 224 161 119 72 Lo b 15° 23 18 20 7 7
1917-18..| 155 73 75 67 L 2 17° 1 7 6 4 5
1918-19..{ 175 75 74 92 v v 217° 12 11 13 13 8

* Data mainly from offlcial sources, International Institute of Agriculture, and U.S. Departinent of Agriculture. August-
July Imports were occasionally estimated from data for July-June or calendar years, Net exports in parentheses.

« Denmark, Norway, Sweden, Finland, ¢ Data of Commission for Relief in Belgium on inship-
U Not reported. Yor approximate quantities brought in ments in November-October years, slightly adjusted. See
chiefly from southeastern Europe, see text, p. 87. G. 1. Gay, Stutistical Review of Relief Operations.

TaABLE V.—INDIRECT ESTIMATES O0F WHEAT UTILIZATION IN WHEAT WoRLD EX-Russia, 1909-19*
(Million bushels)

Wheat world ex-Russia France®
Year British Italy | Central| Other | United | Canada| Argen-| Aus- India
Aug.~July Importing| Overseas| Isles Powers? | Europe¢| States tina tralia
Total part lexporters A B

1909-10..| 2,718 | 1,744 974 | 270 357 223 418 363 545 93 55 30 251
1910-11..] 2,785 | 1,790 995 | 273 355 221 435 388 534 68 55 35 303
1911-12..1 2,920 | 1,818 | 1,102 | 280 358 | 381 | 233 446 400 561 | 129 61 32 319
1912-13..1 2,931 | 1,856 | 1,075 | 288 376 | 380 | 237 457 402 547 | 112 77 36 303
1913-14..| 3,040 | 1,904 | 1,136 | 276 358 | 365 | 247 434 393 606 97 67 31 335
1914-15..( 2,791 | 1,703 | 1,088 | 277 319 | 359 | 241 323 366 619 85 65 44 275
1915-16..( 2,939 | 1,768 | 1,171 | 279 313 | 319 | 248 330 404 612 | 104 72 45 338
1916-17..| 2,730 | 1,585 | 1,145 | 271 355 | 313 | 248 | 279 405 629 99 76 45 296
1017-18..1 2,497 | 1,436 | 1,061 | 249 218 ¢+ 220 | 219 240 352 539 75 67 38 342
1918-19..| 2,671 | 1,579 | 1,092 | 271 300 | 299 | 285 | 217 336 | 576 87 19 43 367

* See Tables I-IV for basic data. Except for India, utilization represents initial stocks plus new crops, minus net ex-
ports (or plus net imports), minus yecar-end stocks. Indian ulilization is calculated without refercence to stocks, except
for the assumption that stocks were increased 30 million bushels in 1915-16 and correspondingly reduced in 1916-17.
Utilization for the “importing part” of the wheat world ex-Russia is its crop, plus initial stocks except in northern
Africa, plus total exports from Russia, plus exports from flve overscas countries to this area, minus year-end stocks.

¢ Using divergent data on imports (Table IV). Excludes ? Understated from 1914-15; see text, p. 74.
utllization of occupied territory from 1914-15 (p. 73). ¢ Overstated from 1914-15; see text, p. 73.

TABLE VI.—DirecT EsTIMATES oF WHEAT UTILIZATION IN Four ExrortiNGg COUNTRIES, 1909-19*
(Million bushels)

Yeur Total Total United States Osanada Argentina Australia
Aug.~July food seed
. Food Seed Food Seed Food Seed Food Seed
1909-10.... 563 108 463 70 38 12 37 18 25 8
1910-11.... 565 115 464 73 39 15 37 19 25 8
1911-12..... 574 118 469 75 40 15 40 20 25 8
1912-13.... 582 117 472 73 41 15 44 19 25 10
1913-14.... 590 118 476 76 42 14 46 18 26 10
1914-15. ... 593 133 481 81 42 20 44 19 26 13
1915-16.... 596 131 483 80 42 21 45 18 26 12
1916-17..... 602 129 489 9 42 20 43 20 28 10
1917-18. ... 552 139 433 87 42 24 48 19 29 9
1918-19. ... 516 151 407 97 42 26 40 20 27 8

* Iixcept for Canada, estimales of food use rest on oflicial milling statistics. Canadian [ood use is estimated on assump-
tions that trend of per capita flour consumption resecmbled that in the United States; on post-1920 milling statistics; and
on official population estimates, 1909-18. Estimates of seed use are official for the United States and Australia, and for Can-
ada and Argentina are based on acrcage sown multiplied by approximate seced use per acre.
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TABLE VIL—ANNUAL AVERAGE CASH WHEAT PRICES IN EXPORTING AND IMPORTING COUNTRIES (DOMESTIC
CURRENCIES), 1909-19*

Year United Argen- Aus- Unlited Kingdom
Aug.-July States Canada tinae traliae India® France Italy Germany
Imported | Domestic
1909-10....| 107.5 101.0 8.55 4.000 3.844 8.868 eee 24.46 | ..... 22.05
1910-11.... 92.3 94.8 8.40 3.458 3.422 7.928 30.9 27.31 | ..., 20.28
1911-12.... 99.5 100.4 8.44 3.708 3.688 8.328 34.8 27.76 | ..... 21.47
1912-13.... 89.7 90.4 8.68 3.625 3.948 8.450 32.0 28.20 30.01 20.62
1913-14.... 88.8 88.3 9.20 3.625 4.677 8.060 32.3 26.99 26.92 19.62
1914-15....| 129.4 132.1 11.68 6.146 5.302 11.452 49.8 30.65 36.59 26.22
1915-16....) 112.3 110.9 9.48 4.688 4.562 13.136 53.0 32.18 40.22 26.46
1916-17....] 197.0 198.0 15.40 4.583 4,734 17.632 74.2 34.97 37.75 26.59
1917-18....| 218.6 222.5 12.29 5.042 6.365 18.138 72.2 51.17 51.11 29.58
1918-19....| 230.2 224.2 12.98 5.375 7.854 18.602 72.8 75.00 62.90 33.33

* Data mainly {rom offlcial sources. United States: Chicago, U.S. cents per bushel, lowest grade deliverable without
discount on futures contracts. Canada: Winnipeg, Canadian cents per bushel, No. 1. Northern basis Fort William and
Port Arthur. Argentina: Buenos Aires, paper pesos per quintal, Australia: export wheats f.o.r. Australian ports, shillings
per bushel. India: Calcutta, rupees per bazaar maund (82.3 lbs.), Calcutta Club No. 2. United Kingdom, imported: shill-
ings per cwt., declared values divided by declared quantities of all imported wheat. United Kingdom, domestic: shillings
per quarter of 480 1bs., all markets. France: domestic wheat at Paris, francs per quintal. Italy: domestic wheat at all
markets, lire per quintal. Germany: domestic wheat at Berlin, marks per quintal.

a Calendar years 1910 and following.

TasLE VIII—INDEX NUMBERS OF WHOLESALE PRICES IN ExPorTiNG AND IMPORTING COUNTRIES, 1909-19*
(Augusi-July 1913-14 = 100)

Forty identical commodities Other index numbers
Aug.e—?]l;ﬂy United Augs- United Ger- United Argen-| Aus- United Ger-
States |Canadal| tralia¢ |Kingdom| Italy | many | States |Canada| tina¢ | tralias|Indlas|Kingdom|France| Italy |many
1909-10..| ... 89 104 92 85 92 92
1910-11.. 95 .o 90 95 98 97 96 ees . 92 90 94 97
1911-12.. 99 . 103 100 101 101 98 . v ] 107 96 99 101
1912-18..| 102 100 104 104 | 103 102 100 | 100 | 100 | 103 102

1913-14..( 100 | 100 | 103 100 100 | 100 100 | 100 | 101 | 106 | 103 | 100 | 100 | 100°| 100°
1914-15..| 102 | 107 | 125 116 121 | 128 100 | 108 | 109 | 147 | 106 | 117 122 | 114 | 129
1915-16..) 116 | 117 | 139 156 194 | 171 112 | 118 | 123 | 138 | 129 | 147 173 | 181 | 150
1916-17..] 170 | 156 | 160 203 275 | 183 | 152 | 160 | 152 | 153 | 137 | 191 225 | 249 | 159
1917-18..; 209 | 200 | 177 242 457 | 196 183 | 190 | 167 | 178 | 157 | 223 313 | 386 | 203
1918-19..| 212 | 212 | 191 256 535 | 293 197 | 203 | 171 | 183 | 193 | 233 | 348 | 383 | 268

* Index numbers for 40 identical commodities derived from G. . Warren and F. A. Pearson, World Prices and the
Building Industry . . . . (New York, 1937). Indexes for the United States and the United Kingdom are the familiar one of the
U.S. Bureau of Labor Statistics, and the Sauerbeck-Statist index. For other countries, see Canada, Dominion Bureau of
Statisties, Prices and Price Indexes, especially the issue for 1913-26; the Economiec Review of the Banco de la Naciéon Ar-
gentina; for Australia, U.S, Bureau of Labor Statistics, Bulletin 320; Statistical Absiract for British India, 1914-15 to 1923-
24; Annuaire statistique de la France, 1928; Statistisches Jahrbuch fiir das Deutsche Reich; Bachi’s index for Italy in U.S.
Bureau of Labor Statistics, Bulletin 173, The indexes for United States, Australia, India, France, and Germany are offl-
cial ones.

e Calendar years 1910 and following; 1913 = 100. ¢ Calendar year 1913 = 100.
b Averages for calendar years 1913 and 1914 = 100.



WHEAT STUDIES of the FOOD RESEARCH INSTITUTE

No.
No.
No.
No.
No.
No.
No.
No.

No.
No.
No.

G 77,
G 78.
G 79.
G 80.
G 81,
G 82.
G 83.
G 84,

G 86.
G 87,

G 88,
G 89,

G 90,

2
¢ e e <
IR 4 el ol e

Rl SN

W=

VOLUME X1V

World Wheat Survey and Outlook, September 1937. September 1937, $.60

Price Effects of Canadian Wheat Marketing. October 1937. $1.00

Trends of Yield in Major Wheat Regions since 1885, Part I. November 1937. $.75

The World Wheat Situation, 1936-37: A Review of the Crop Yeuar. December 1937. $1.25
World Wheat Survey and Outlook, January 1938. January 1938. $.60

. Trends of Yield in Major Wheat Regions since 1885. Part I1. March 1938. $.75

Monetary Influences on Postwar Wheat Prices. April 1938. $1.00

. World Wheat Survey and Outlook, May 1938. May 1938. $.60

VOLUME XV

. World Wheat Survey and Outlook, September 1938, September 1938. $.75

Shipping and Freight Rates in the Overseas Grain Trade. October 1938. $1.00

Wheat Futures Prices and Trading at Liverpool since 1886. November 1938. $1.00

The World Wheat Situation, 1937-38: A Review of the Crop Year. December 1938. $1.25
World Wheat Survey and Outlook, January 1939. January 1939. $.75

Seasonal Aspects of the European Wheat Trade, March 1939. $.75

. Durum Wheats and Their Utilization. April 1939, §.75
. World Wheat Survey and Qutlook, May 1939. May 1939. $.75

VOLUME XVI
World Wheat Survey and Outlook, September 1939. September 1939, $.75

. “World” Wheat Stocks, 1890~1914 and 1922-39. October 1939, 3.75

Wheat and War, 1914-18 and Now. November 1939, $1.00

RECENT CONTRIBUTIONS from the FOOD RESEARCH INSTITUTE

(Numbered reprints available free on request)

“On Measurement of Relative National Standards of Living,” M. K. Bennett. Quarterly Journal
of Economics, February 1937

“Statistics and Social Engineering,” Joseph S. Davis. Journal of the American Statistical Asso-
ciation, March 1937

Discussion of “Past and Present Theory regarding Futures Trading” (by G. Wright Hoffman),
Holbrook Working., Journal of Farm Economics, February 1937

“Observations on Agricultural Policy,” Joseph S, Davis. Journal of Farm Economics, Novem-
ber 1937

“Standards of Living as a Factor in International Relations,” Carl L. Alsberg. International
Affairs, November-December 1937

“Some Unsettled Questions in Commodity Price Theory,” Holbrook Working. Report of Third
Annual Research Conference on Economics and Statistics, June 28 to July 23, 1937

“The Economics of the Ever-Normal Granary,” Joseph S. Davis. Journal of Farm Economics,
February 1938

“The Drift of Agricultural Policy,” Joseph S. Davis. California Bankers Association Proceed-
ings . . . .May 25-27, 1938

Review of the “Turgeon Commission Report,” Joseph S. Davis. Journal of Farm Economics,
November 1938

“Public Control of Land Use in Europe,” Karl Brandt. Journal of Farm Economics, February
1939

“Climate and Agriculture in California,” M. K. Bennett. Economic Geography, April 1939
“Long-Time Shifts in Human and Natural Resources,” Karl Brandt. Proceedings of the Western
Farm Economics Association, June 1939

“An Alternative American Wheat Policy,” M. K. Bennett. Proceedings of the Western Farm Eco-
nomics Association, June 1939



FOOD RESEARCH INSTITUTE

STANFORD UNIVERSITY, CALIFORNIA

A research department of Stanford University, established in 1921 jointly by Carnegie Corporation
of New York and the Board of Trustees of the Leland Stanford Junior University, for research in the

production, distribution, and consumption of food.

DIRECTOR ECONOMISTS ASSOCIATE ECONOMISTS
JoserH S. Davis MerriLL K. BENNETT HeLeN C. FARNSWORTH
KArL BranpT ViapiMiIg P. TIMOSHENKO

HoLBroox WORKING

CONSULTANT

CarL L. ALSBERG
University of California

DIRECTOR-EMERITUS

ALoNzo E. TAYLOR
Minneapolis, Minnesota

PUBLICATIONS

WHEAT STUDIES

Now published monthly from September
through May except in February. Subscrip-
tion, $6.00. The volume includes a compre-
hensive annual review of The World Wheat
Situation, three Survey and Qutlook issues at
four-month intervals, and four special studies.
Bound Volumes I-XIV, $7.50 each.
Recent issues listed on inside back cover.

GRAIN ECONOMICS SERIES

Books on topics in grain economics not suited
to full discussion in WHEAT STUDIES.

Latest issuc: V. P. Timoshenko, Agricul-
tural Russia and the Wheat Problem. Septem-
ber 1932. 572 pp. 33.00.

FATS AND OILS STUDIES

Books on fats and oils of animal and vegetable
origin, dealing primarily with economic as-
pects—production, trade, prices, and utiliza-
tion—but with due reference to technical
knowledge.

Latest issue: Karl Brandt, The German Fat
Plan and Its Economic Setting. QOctober 1938.
360 pp. $3.00.

MISCELLANEOUS PUBLICATIONS

Books embodying the results of research in
fields other than those covered by the series
listed above, or more comprehensive in char-
acter.

Latest issue: J. S. Davis, On Agricultural
Policy, 1926-1938. January 1939. 494 pp.
$3.00.

CONTRIBUTIONS
Chiefly reprints of papers by members of the Food Research Institute.

List of publications available free on request. Address orders and communications to

FOOD RESEARCH INSTITUTE

STtaNrFoRD UNIVERSITY, CALIFORNIA

European Sales Agents:

Great Britain: P. S. KiNng & SoN, L1p., 14, Great Smith Street, Westminster, S. W. 1, London
Continental Europe: MarTiNUS NisuOFF, 9 Lange Voorhout, The Hague, Holland



