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HELEN C. FARNSWORTH 

DETERMINANTS OF FRENCH GRAIN 
PRODUCTION, PAST AND PROSPECTIVE* 

Grain policies of the European Economic Community (EEC) 
put emphasis on control of grain prices as a tool for achieving major agricultural 
economic goals. This raises important questions about the prospective effects of 
the Community's planned harmonization of agricultural prices on grain and live
stock production in member countries. Both inside and outside of the Commu
nity, interest centers on France, the member with the lowest grain prices, the larg
est expanse of convertible pasture and unused farm land, and a past' record of 
growing grain surpluses. How can French farmers be expected to respond to in
creases in EEC grain prices, to prospective improvements in the nation's agricul
tural structure, and to continuing technological advances of all sorts? 

To answer these questions requires study of the role that prices have played 
in determining past trends and shifts in French agriculture and grain production. 
The purpose of the present study is to provide this empirical foundation and to 
suggest the general magnitude of its implications. 

NATIONAL CHANGES IN LAND UTILIZATION SINCE 1882 

Chart 1 shows the major changes in French patterns of land use since 1882. 
Despite recognized deficiencies in the data, the underlying trends are clear. As 
in most other western European countries (4, pp. 479-97; 5, pp. 61-134), farmers 
in France have used a declining amount of land for agriculture (including pas
ture and unused farm land); and until 1946 their "arable" land declined even 
more sharply. 

In relation to the reported areas of 1882 supplemented by rough allowance 
for Alsace-Lorraine (then a part of Germany), the French statistics suggest de
clines by 1962 of some 4 per cent in the total agricultural land and as much as 
27 per cent in arable, the latter including all rotation crops and fallow. If similar 
comparisons could be made with 1862, the declines would be larger still. Even if 

I This study is a slightly modified portion of a forthcoming book on French Grain and the 
Common Market. I want to express my appreciation for the helpful suggestions made by colleagues 
and others who kindly read and commented on an earlier draft, including Karen Friedmann, M. K. 
Bennett, J. O. Coppock, W. O. Jones, P. E. O'Donnell, and R. E. Vickery. I am indebted also to the 
Olliee Statistique and Direction Generale de l'Agriculture of the European Economic Community, 
and ,to the Economic Research Service and Foreign Agricultural Service of the U.S. Department of 
Agr~culture for making available to me useful reports and data. For all interpretations and con
clUSIOns in this study I am, of course, solely responsible.-H. C. F. 
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HELEN C. FARNSWORTH 

CHART 1-A.-UsE OF TOTAL LAND AREA, 1882-1963* 
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• Data (here adjusted to include approximations for Alsace-Lorraine during 1882-1919) are from 
France, INSEE, Annuaire statistique de la France: Retrospectij 1961; and France, Ministcre de l'Agri
culture, Statistique agricole 1962 and earlier issues, and Cahiers mensuels de statistique agricole, Sup
plement, December 1963. 

Incomparabilities of various sorts exist in these data, partly due to changing definitions for the 
various categories. The larger area for permanent pastures indicated by the dotted line for 1882, 1892, 
and 1929-55 represents our rough attempt to adjust for the most distorting incomparabilities in the 
official figures. 

these figures exaggerate the true reduction, there can be no question that the de
cline was large, particularly so in arable land, that it persisted through World 
War II, and that it has since been arrested if not reversed. 

For the present study, the long decline and recent stabilization and upturn in 
the arable area are of particular interest, since grain has continued to claim more 
arable land than any other crop. One of the first questions to be asked, therefore, 
is what the outlook is for the total arable area of France over the coming decade. 
Analysis of the factors responsible for past changes should help answer this 
question. 

Chart I-A shows that the land lost to arable farming during the six decades 
ending in 1946 went mainly into permanent pastures, including rough grazing. 
Smaller increases of around a million hectares each were officially reported for 
(1) woods and forests and (2) cities and other non-agricultural uses; and our 
adjusted figures suggest an increase of the same size or larger in "unused farm 
land."l The dotted line at the top of the pasture sector in Chart I-A reflects an 

1 From time to time, the Central Statistical Office of France has grouped part of the pasture and 
idle land in different ways in the published statistics, making it impossible to obtain comparable 
historical series for "fallow" land, temporary pasture (both classified as "arable"), permanent pasture, 
rough grazing land, and idle farm land (the three latter categories classed as non-arable). In 1956 
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CHART 1-B.-UsE OF ARABLE LAND, 1922-1963* 
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• See note to Chart I-A. 
a Here approximated for 1922-38 as the sum of the areas of all officially reported arable crops; 

estimated for 1946-63 as the difference between the officially reported arable land and the area re
ported as "fallow." 

b Includes buckwheat and all reported grains except rice (the latter too small to show on the 
chart prior to 1950). 

o Here approximated through 1938 as the difference between total arable land and the sum of 
the areas under all reported crops; data since 1946 are official estimates. 

effort to adjust the earlier official figures for unused farm land and permanent 
grassland to levels more comparable with the data reported since 1956. 

A number of writers have interpreted the decline in arable land in France up 
to the 1950's as evidence that French farm land was being used less intensively 
because of inadequate remuneration of French farmers. In further support of 
lhis view they have noted that the arable land itself showed a similar shift in crop 
patterns, the area under grains contracting while green fodder crops expanded. 
And significantly, too, they have pointed to the decline in employment in agri
culture and forestry from almost 60 per cent of all employed males in 1862 to 45 
per cent in the mid-nineties, to 40 per cent immediately after World War I, to 
35-36 per cent in both 1926 and 1936, and to 27 and 21 per cent respectively in 
1954 and 1962 (12, p. 86; 16, n.p.). 

Before such an interpretation can be accepted, however, we need to look more 

rt major reclassification of land use resulted in a statistical shift of roughly one million hectares from 
the "unused farm land" category and a similar shift of 200,000 hectares from the "rough grazing" 
category, compensated by statistical increase primarily of the area in good permanent pasture ("herb
age"), with a minor net transfer to the small arable category "temporary pasture" (12. pp. 97, 110; 
7, pp. 69-71). In Chart I-A and Map I a\l permanent pasture and grazing land are shown combined 
~s a single category, referred to as "permanent pastures"; whereas "temporary pastures" are included 
In the "green fodder" group. 
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closely at the character and location of the indicated changes in land Use: Were 
they, in fact, changes in the direction of less intensive cultivation? Did they really 
imply a reduced total input of productive resources or simply changes in form? 

Too often overlooked in discussions about declining arable land is the impor
tant role played by fallow.2 One of the most noteworthy features of Chart I-B 
(p.227) is the sharp decline shown in dependence on fallow as a means of main
taining soil fertility. Although the figures for the interwar period (estimated by 
the writer in the absence of official statistics) may slightly exaggerate the overall 
decline in fallow that then occurred, there is little question that the general order 
of magnitude can be trusted. Summation of the officially reported areas for indi
vidual rotation crops indicates that the total land under arable crops remained 
essentially unchanged throughout the interwar period and that, after a sharp de
cline during World War II, it has now been restored almost to the prewar level. 
The reported decline of 3.6 million hectares in arable land between 1923 and 
1963 thus mainly represented a release of fallow that went into more intensive 

;
1 agricultural use, with the reduction in essentially bare fallow offset by net in

creases in permanent pastures and forests. These facts run counter to the view 
that French cropping operations were significantly curtailed during the interwar 
period. 

It is more difficult to determine whether the trends in crop patterns prior to 
and after World War II represented intensification or extensification of French 
agricultural production. In both periods there was persisting expansion of the 
area under green fodder crops and/or permanent pasture, with a net gain in the 
two combined (Chart 1). Between 1882 and 1939 each successive decade also 
brought decline in the grain area, whereas the land devoted to root crops (sugar 
beets, potatoes, forage roots) tended to increase. After World War II, on the 
other hand, the area under root crops drifted slightly downward from a 1948-50 
average that was already below any interwar average; and the grain area ex
panded moderately without, however, ever rising as high as its lowest prewar 
level. 

Any interpretation of these complex trends in land utilization in such simple 
contrasting categories as "intensive" vs. "extensive" would be naive. The concept 
of different degrees of intensification, however, is a useful one, for which a rough 
measure has been proposed by J. Klatzmann, based on estimated gross value
products per hectare of the major cultures in France as a whole. Klatzmann's 
generalized "coefficients of intensity" for the principal French crops are as fol
lows, with the average value-product per hectare from land in pasture taken as 
1.0 (26, pp. 110-11). 

Although based primarily on value-of-product estimates for a single year de
scribed by Klatzmann as "fairly normal" (26, pp. 23, 110-11), the general order 
of magnitude of value-of-product differences among the designated crops has 

2 Fallow is technically distinguishable from "unused farm land" (shown in Chart I-A) in that 
the former supposedly applies only to land left idle for a single year, usually as part of a planned 
cropping pattern, whereas "unused farm land" is left uncropped and theoretically even ungrazed for 
many years. In French crop statistics these definitions have generally been accepted, but by no means 
always followed, and both types of idle land have at times been confused or combined with permanent 
pasture or rough grazing land (see footnote 1, p. 226; 12, pp. 97, 110; 26, pp. 378, 382). 
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probably been sufficiently stable over the past four decades to justify the use of 
these coefficients in the present context.s Cautiously interpreted, they can throw 
light on the role that altered crop patterns have played in bringing changes in 
the intensity of land use in France since the early 1920's; and they can also be 
employed to indicate roughly whether the crop pattern of one region is more or 
less intensive than that of another (small differences being regarded as insignifi
cant). Very broadly, too, they may be interpreted as indicative of the relative 
differences in productive resources devoted to the different cultures on a national 
average basis. 

Particularly pertinent for the present study is the implication of Klatzmann's 
coefficients that green fodder crops absorb roughly the same amount of resource 
inputs per hectare as grain and that the resource inputs for pasture and grazing 
range from 40 to almost 90 per cent of the amount utilized for grain, with the 
national average something like 67 per cent. These relationships suggest that the 
historical tendency to expand green fodder crops partly at the expense of the 
grain area cannot properly be interpreted as a trend toward less intensive utili
zation of French land, and that shifts from grain to pasture have probably often 
involved only moderate losses in intensity of land use. Although the economic 
significance of shifts to permanent pasture depends on the location and type of 
pasture or grazing involved and the associated intensity of livestock raising, it is 
reasonable to suppose that such shifts are made mainly where, and under condi
tions assuring that, net value products per hectare are most similar. 

In the aggregate, therefore, the substantial changes in patterns of land use 
during 1922-38 appear to have moved French agriculture in the direction of 
greater intensity of land utilization. Among the striking features of the period 

8 Changes over time in the relative order of magnitude of such values per hectare are likely to 
be moderate in a long established and well developed nation like France, where the farmers of all 
regions operate within the same general market structure. Although machinery has been substituted 
lor labor and increasing use of fertilizer has favored some cultures more than others, and although 
there have been significant changes in the "real" prices of some products and not others, several com
pensating factors have tended to limit the degree of change that would seem likely to show up in 
new coefficients of intensity calculated (by Klatzmann's method) for representative years in the 1920's, 
1930's, and late 1950's. 

Among such compensating factors, two deserve special mention. First, trend changes in price 
relationships between any two competing types of farm products normally reflect similar changes in 
their cost relationS/lips, which often correlate negatively with concurrent changes in relative yields per 
hectare, which tend to compensate for the changing relative prices in calculations of gross value
products per hectare. Second, for competing crops important as animal feed-e.g., grain, green fod
d~r, and pasture-essentially constant feeding value relationships tend to keep their relative prices 
within a limited range, pushing additional resource inputs per hectare into the production of that 
particular type of feed that can be produced at the lowest relative cost compared with its nutrient 
value. 
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were reduction of the area devoted to fallow, expansion of permanent grassland, 
increase of green fodder crops and roots on former grain land, and negligible 
change in the total area of harvested arable crops. 

During World War II French agriculture suffered a serious, if only tempo
rary, setback. Some cropland went out of cultivation; considerably more was 
allowed to revert to fallow or was added to pasture or woodland; and the area 
under root crops was cut to a level even below that of the early 1920's. At the 
end of W orId War II, therefore, the national pattern of land use was far less in
tensive than any witnessed in the interwar period. 

Subsequent changes, however, moved French crop patterns back toward and 
perhaps beyond the highest levels of intensity previously reached. Chart 1-B 
shows that by 1962 fallow was at a record low level; the arable land actually 
cropped was once again close to that of the late interwar years; plantings of green 
fodder crops were unprecedentedly large, more than offsetting the reduced though 
increasing area under grain; and the area devoted to fresh vegetables, fruits, and 
certain other crops that require most intensive cultivation (the crops least ade
quately reported in the official statistics) was probably larger than ever before. 
No less important, the enlarged area under permanent pastures was supplying 

! feed for a cattle herd officially reported to be 30 per cent larger than in 1938.4 

National changes in land use tell only part of the story. Indeed, without sup
plementary information on regional crop patterns and their changes, the national 
coefficients of intensity here used could well be misleading. Such needed regional 
information is presented in the following section. It tends to confirm and 
strengthen the view that past changes in land use have moved French agricul
ture ever farther in the direction of intensification. The influence on intensity of 
cultivation of the declining labor force and of associated changes in resource in
puts is reserved for later discussion. 

REGIONAL CHARACTERISTICS AND CHANGES IN LAND USE 

The northern half of France, particularly the large northwest triangle set off 
by a line from Ardennes to the southern border of Charente (Gironde River), 
is the most productive area of the country for most crops and livestock products 
(see Map 3-B, p. 234, for location designations). This area has the largest pro
portion of arable land and the best pastures. It boasts the most advanced agri
culture, the largest concentration of large farms, the greatest intensity of land 
cultivation, the largest number and proportion of good milk cows, and the high
est milk yields per cow. Some of these facts are evident in Map 1, others in Map 2. 

Only in the major vine growing districts on the shores of the Mediterranean, 
in the Rhone-Saone Valley, and along the Garonne-Gironde rivers are patterns 
of land use as intensive as in the arable farming districts around and north of 
the Paris Basin and in the Vendee region (Map 2-B). And only in the western 
Mediterranean area extending northward into the hills where pastures dominate 
are large farms as numerous (Map 2-A). In the vineyard areas, rotation crops 

4 Although there is reason to believe that official reports exaggerate the magnitude of the increase, 
there is no question that it was large. 
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MAP I.-MAJOR FEATURES OF LAND UTILIZATION IN FRANCE, 1955 AND 1960· 

A. ARABLE LAND AS 
LAND IN FARMS, 1955 
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• Data for Maps A and B are from France, INSEE, Annuaire statistiqtte de fa France, 1957; for 
Maps C and D from France, Ministere de l'Agriculture, Statistique alJl-icofe 1960, pp. 26-27. 

have great difficulty competing; and the bulk of the grains and fodder grown are 
produced to serve the needs of the grape growers and their animals. Grains have 
long been unimportant in these areas, and have declined further over time. It 
seems unlikely that the area devoted to them will expand significantly in the near 
future, except as hybrid maize may offer opportunities for higher net returns. 

North of the Mediterranean vineyard area lies the huge Massif Central-the 
old worn-down central mountains that provide extensive pasture (including 
rough grazing) for a substantial part of the nation's cattle and sheep. In this 
area and also in the Alpine and Jura mountains of the east and in the Pyrenees 
highlands on the southwest border, intensive agriculture is practically non-ex
istent except in small local valleys (32, pp. 47-52). Map 2-B shows that these 
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MAP 2.-REGIONAL DISTRIBUTION OF LARGE FARMS, 1955-56, AND KLATZMANN'S 

COEFFICIENTS OF INTENSITY OF LAND USE'" 

A. AREA IN FARMS OF' MORE THAN 
50 HECTARES B. COEffiCIENTS OF INTENSITY 

OF LAND USE 

.. Map A corresponds with the map shown in D. R. Bergmann, "L'Exploitation agricole," Econo
mie agricole j"an,aise: Bulletin de la SociCte Fran,aise d'Economie Rurale (Paris), Nos. 39-40, Janu
ary-June, 1959, p. 72. Map B is a slightly modified representation of one published by Klatzmann 
(26, p. 115). 

mountain areas, together with the heavily forested portions of the southwest de
partments of Gironde and Landes, are the least intensively cultivated in France. 
Neither wheat nor feed grain is produced on a substantial scale, though a sizable 
fraction of France's small rye area centers in the Massif Central, and maize has 
recently extended on the lower slopes of the western Pyrenees (Map 3). Outside 
of the wooded areas, natural grassland and green fodder crops dominate the sce
nery, with cattle and sheep raising the principal occupation. 

In the highland areas the natural pastures show scant improvement over ear
lier decades. The varieties of grass grown remain essentially unchanged; little 
fertilizer is used; and hay-making practices are backward. Irregular rainfall and 
associated drought often cut grass and fodder yields sharply in the summer, and 
severe winters necessitate indoor feeding of cattle during four or more of the 
coldest months (33, pp. 71-85). With feed supplies both low and uncertain, cows 
in these areas are often underfed, and the calves are usually sold for slaughter at 
an early age, providing a major source of veal for urban markets. Because of the 
unfavorable conditions of topography, climate, and soil in the Massif Central and 
other highland areas, a large percentage of the farms-in most sections 45 per 
cent or more-have been left in the hands of tradition-tied elderly farmers. Oper
ating with the aid of unpaid family help, a minimum amount of hired seasonal 
labor (14), and small cash reserves, these farmers have lagged far behind the 
farmers of northern France in adopting improved methods and techniques. 

Historically, grain-particularly wheat, rye, and in some places maize-was 
once much more important in the highland areas; and the area planted to arable 
crops was much larger (26, pp. 351-57, 380-91). During and after both World 
Wars, however, there was a marked exodus of population from these disadvan
taged highlands as opportunities for employment increased in other parts of the 
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nation. Many small farms previously operated on a subsistence basis were then 
sold or abandoned; and grain areas were turned into pasture or left unused ex
cept for supplementary rough grazing. The possibility of reversing this historical 
process through official promotion of land consolidation and improvement, farm 
advisory services, and better credit facilities has received much attention from 
the French government in recent years. Even so, the natural features of the 
highland areas in southern and eastern France appear much more promising 
for well-managed pasture, green fodder crops, and increased livestock production 
than for grain except as high grain prices and new farm machinery and tech
niques strengthen the competition of maize, sorghum, and wheat for the flatter 
land in the narrow valleys and foothills. 

On the plains north of the Massif Central, on those west and southwest of 
Brittany, and most clearly in Normandy and Lorraine, considerably better large
scale pastures exist, often in combination with arable farming. In 1954 an OEEC 
Mission observed that modern grazing techniques had only recently been intro
duced in Normandy and Lorraine, and that in other major pasture areas of 
France, grassland management practices remained backward, with fertilizer use 
universally too low. With respect to the northern half of the nation, the Mission 
stated that although the soil was generally excellent and the production of arable 
crops of an "exceedingly high order," the level of grassland production was "not 
nearly so good." Expressing the belief that a large increase in feed output could 
be obtained at reduced cost by greater integration of grassland and arable farm
ing, the Mission concluded (33, p. 83) : 

... In the opinion of the Mission, adequate fertilising alone would raise 
the average productivity of grassland by 50 per cent. If this were accompa
nied by renovation, ploughing and re-seeding, increases of the order of 100 
per cent would be quite possible. Such improvements in grass production 
would mean not only an adequate supply of low-cost cattle feed in both 
summer and winter, but several million ha. of grassland could be released 
for growing wheat, maize, and other crops. 

This significant 1954 appraisal of future crop potentialities left unresolved 
equally important questions about the speed with which such improvements 
could be introduced in a country as tied to traditional farming practices as France. 
It is particularly interesting, therefore, to look at the nature and magnitude of 
the area changes officially reported to have taken place since 1954. Because of 
official redefinition of "pasture" and other land-use categories in 1956, comparable 
statistics on regional changes in pastureland are currently available only for 
1956-62. These are shown for the first and last years of the period in Table l. 

The reported changes are indeed noteworthy, both for their consistency and 
magnitude and also because they suggest a partial reversal of long persisting ear
lier trends in French farming patterns.5 Like earlier trends in French land-use 
patterns, those of 1956--62 were reflected in some degree in almost every sizable 
region. In all but one of the eleven regions represented the areas under grain 
and green fodder crops either increased or remained essentially the same between 

5 Earlier regional trends are shown for four major subdivisions of France in Appendix Table II 
and in more detail for selected years in maps presented in sources 3, 13, 21, 23, 26. 
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• Data from France, Ministere de l'Agriculture, Statistiqtle agricole 1960. 
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TABLE I.-REGIONAL DISTRIBUTION OF PERMANENT PASTURE, GREEN FODDER, GRAIN, 

AND CATTLE AND HORSES IN FRANCE, 1956 AND 1962* 
(Million hectares and million head except as indicated) 

Reported area Per cent 
PastureU Green fodderu Grain pasture, 

Region 1956 1962 1956 1962 1956 1962 1962b 

MAJOR PASTURE REGIONS 
Total ....................... 7.38 7.24 1.65 1.80 2.06 2.16 65 

Normandy ................. 1.48 1.44 .23 .24 .43 .45 68 
Lorraine .0 •••• ' ••••• 0 ••••• .66 .68 .15 .16 .32 .32 60 
Jura and North Alps" ........ 1.79 1.76 .60 .65 .52 .57 60 
Southeastd ••••••••••......• 1.59 1. 52 .29 .29 .30 .34 71 
Massif Centrale ............. 1.86 1. 84 .38 .46 .49 .48 66 

ARABLE FARMING REGIONS 
Total .0' ••••••••••••••• 0· ••• 5.95 5.83 3.93 4.20 6.54 7.11 34 

North ex-Normandy! ........ .74 .75 .50 .43 1.66 1.77 25 
Northeast ex -LorraineU •••.... .78 .80 .33 .37 .71 .78 41 
West Central 

Brittany ••••••••• 0. 0 •• 0 •• .52 .50 .34 .44 .67 .63 32 
Other West" .0 •• 0 •• 0 ••••• 1.24 1.18 .87 .91 .80 .89 40 
Central! •••••••••••••• 0 •• 1.21 1.22 1.02 1.09 1.41 1.49 32 

Southwest} .0 ••••••• 0 •• 0 ••• 1.46 1.38 .87 .96 1.29 1.55 35 
ALL FRANCE 

Total •••••••••••••• 0 •• 0 •• 0 •• 13.33 13.07 5.58 6.00 8.60 9.27 46 

Change in area 1956 to 1962 Number Number 
Green of cattle of horses 

Region PastureU foddecU Grain 1956 1962 1956 1962 

MAJOR PASTURE REGIONS 
Total ...................... -.14 +.15 +.10 6.47 7.41 .62 .42 

Normandy ••••• 0·.0 •• 0 •••• -.04 +.01 +.02 2.15 2.60 .18 .11 
Lorraine •• 0 •• 0 •••••••• 0 •• 0 +.02 +.01 +.00 .69 .86 .09 .04 
Jura and North Alp," ........ -.03 +.05 +.05 1. 75 1. 97 .18 .14 
Southeastd •••••••••....... -.07 +.00 +.04 .25 .26 .11 .08 
Massif Central' ........ ··.0 -.02 +.08 -.01 1.63 1.72 .05 .05 

ARABLE FARMING REGIONS 
Total •••••• ,.0 •• , •••••••••• -.12 +.27 +.57 11.23 12 .86 1.44 1.10 

North ex-Normandy! .0 ••••• +.01 -.07 +.11 1. 71 2.08 .28 .19 
Northeast ex-Lorraineu ..... , +.02 +.04 +.07 1.03 1.31 .16 .09 
W cst Central 

Brittany ••••••••••• 0 •••• -.02 +.10 -.04 1.78 1. 90 .30 .24 
Other West" ............. -.06 +.04 +.09 2.42 2 .84 .32 .27 
Central! ................ +.01 +.07 +.08 2.02 2.28 .24 .19 

Southwest} ................ -.08 +.09 +.26 2.27 2.45 .14 .11 
ALL FRANCE 

Total ........ ' ............. -.26 +.42 +.67 17.69 20.27 2.06 1.53 
------_.---

• Departmental data from France, Ministcre de l'Agriculture, Statistiqtte agricole 1956 and ibid. 
1962. The geographical position of most of the designated regions are roughly indicated on Map 3, 
p. 234; the departments included are listed in footnotes c-i. "Major pasture areas" are here distin
guished from "arable farming areas" on the basis of the percentage relationship between the hectarage 
under pasture and the hectarage under the major arable crops-green fodder and grain (see last column 
of top bank of the table). 

a "Pasture" includes all types of permanent and semi-permanent grassland. Temporary pastures, 
classified officially as arable land, are included under "green fodder." 

b Pasture as per cent of total pasture, green fodder, and grain. 
o Jura, Doubs, Cote-d'Or, Saone-et-Loire, Ain, Isere, Rhone, Savoie, Haute-Savoie, Hautes-Alpes. 
rl Ardeche, Drome, Aude, Gard, Herault, Pyrenees-Orientales, Basses-Alpes, Alpes-Maritimes, 

Bouches-du-Rhonc, Corse, Var, Vaucluse. 
e Aveyron, Cantal, Haute-Loire, Puy-de-Dome, Loire, Correze, Lot, Lozere. 
f Nord, Pas-de-Calais, Aisne, Oise, Somme, Seine, Seine-et-Marne, Seine-et-Oise, Eure-et-Loire. 
U Ardennes, Aube, Marne, Haute-Marne, Bas-Rhin, Haut-Rhin, Haute-Saone, Territoire de Belfort. 
h Loire-Atlantique, Maine-et-Loire, Mayenne, Sarthe, Vendee, Deux-Sevres, Vienne. 
j Cher, Indre, Indre-et-Loire, Loir-et-Cher, Loiret, Creuse, Haute-Vienne, Nievre, Yonne, Allier. 

. } Charente, Charente-Maritime, Dordogne, Gironde, Landes, Lot-et-Garonne, Basses-Pyrenees, Ar-
lege, Haute-Garonne, Gers, Hautes-Pyrenees, Tarn-et-Garonne, Tarn. 
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1956 and 1962, and everywhere permanent pasture contracted or increased very 
slightly. This meant a continuation of the earlier trend toward increasing culti
vation of green fodder crops, but a widespread reversal of earlier trends for grain 
and pasture. 

One of the most interesting features of Table 1 is the contrast between changes 
in the major pasture regions and the arable farming regions. Although in both, 
permanent pasture yielded land to green fodder crops and grain, the percentage 
increase for green fodder was appreciably larger in the grassland areas than in 
the arable farming regions, whereas the percentage expansion of grain was much 
larger in the areas where arable farming-notably grain-had previously domi
nated. 

It thus appears that although the land-use adjustments of 1956--62 represented 
a reversal of prewar trends that had forced grain areas down and permanent pas
tures up, the same basic regional patterns and relative regional tendencies re
mained. As in earlier years the adjustments tended to increase the degree of re
gional crop specialization, bringing relatively greater concentration of grain 
growing in the major grain regions and greater concentration of green fodder 
(including temporary pasture) where grass had long had a relative economic 
advantage. When grain prices and general economic conditions caused grain 
areas to contract, they tended to contract least in the high-yielding "bread basket" 
of the North and in the southwest "maize belt"; when economic incentives fa
vored grain, the expansion was relatively greatest in those regions. 

Considered alone, the changes in permanent pasture during 1956-62 might 
appear to run counter to the specialization "principle." Although the long earlier 
encroachment of natural pasture on arable land had apparently been greatest in 
the major pasture regions, the contraction of permanent pasture in 1956--62 was 
not, as might have been expected, least marked in those regions. Indeed, on the 
average, such contraction was actually greater there, both absolutely and rela
tively. What appears more significant, however, is that the major pasture regions, 
like the arable farming regions, showed a strong tendency to substitute green 
fodder (temporary arable pasture in particular) for permanent grassland during 
1956--62, thus providing more grass per hectare. This land-use shift, therefore, 
appears significant as a step in the direction of overall improvement and intensi
fication of grass and fodder cultivation. 

The final test of such improvement lies in evidence of increase in numbers and 
quality of the livestock fed. While the precise numbers cannot be trusted, cattle 
holdings obviously increased over the six-year period considerably more than 
horse numbers declined. Moreover, according to official figures, the combined 
net increase, shared by all regions except the Southeast, was slightly larger in 
percentage terms in the pasture regions as a group than in regions where arable 
farming predominated. 

There is evidence, too, that the quality of the French cattle herd was substan
tially improved. The largest increases in cattle holdings during 1956-62 occurred 
in the best natural pasture areas and highest yielding crop areas of the country, 
where the cattle herd consists mainly of milk cows that are among the best in 
France (19, pp. lxxix, 297-305). It is in those northern areas that the greatest 
progress has recently been made in improving the milk-yielding quality of the 
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herds; and in the same areas improvements in grassland and green fodder man
agement have been greatest. Moreover, even in the southern highlands and the 
West Central and Southwest regions, where less attention is given to milk pro
duction and the dual-purpose cow is more common, there is evidence of an in
creasing tendency to upgrade the quality of many dairy herds. 

In spite of the substantial progress made in the grassland-fodder-livestock 
economy of France in the postwar period, however, the gap between current 
practice and economically feasible improvement remains large, especially by com
parison with countries to the north and northeast. One indicator is the average 
annual yield of milk per milking cow, reported as follows for France and neigh
boring countries in 1961 (11, p. 220) : 

Annual yield 
Country per cow (liters) 

Francea ...................................... 2,360 
Western Germany ............................. 3,430 
Belgium ..................................... 3,810 
Netherlands .................................. 4,220 
Denmark .................................... 3,710 
Switzerland .................................. 3,250 
Italy ......................................... 1,940 
United Kingdom .............................. 2,990 

a Includes milk sucked by young animals. 

Although the climate of southern France and the proportionally large num
ber of cattle located there militate against high milk yields, the room for improve
ment over present levels is large. Indeed, even in departments north of the Paris 
Basin, where milk yields are among the highest in France, they do not materially 
exceed 3,000 liters. Further substantial increase can be expected only as a result 
of more scientific breeding of cattle on the one hand and better feeding on the 
other. The land utilization trends shown in Table 1, if continued, should con
tribute to such improved feeding; but much is likely to depend on how inten
sively the land is cultivated. Some of the evidence presented in the following 
section provides additional perspective on this problem. 

INPUTS OF FERTILIZER, MACHINERY, AND LABOR IN FRENCH AGRICULTURE 

Changes since 1882 in two major forms of capital investment in French agri
culture and in the number of male workers engaged in farming, fishing, and 
forestry appear in Chart 2. The most remarkable increases in both fertilizers and 
farm machinery have come since the end of World War II. Yet the earlier addi
tions also were significant in their day, representing substantial expansion in the 
use of artificial fertilizers, mechanical harvesters, seeders, and electric motors. 

At the end of the 1930's at least twice as much nitrogen and potassium was 
used in the form of artificial fertilizers as at the beginning of the 1920's; and a 
slight increase had been recorded for phosphoric acid (P 205). By the early 1960's 
the phosphoric acid level of the late prewar period had more than doubled, and 
the nitrogen and potassium levels tripled. The absolute magnitudes involved 
were large. Until about 1950 French agriculture had depended more heavily on 
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• Data mainly from France, INSEE, Annuaire statistique de la France: Retrospecti! 1961, pp. 86 
and 99, and ibid., 1962, p. 91, except as follows: for fertilizers, overlapping series beginning 1950/51 
from EEC, Statistique agricole, 1962, No.4, pp. 86, 90, 93; for farm machinery, figures for 1882 (pre
sumably official) from Michel Auge-Laribe, VEt/olution de la France agricole (Paris 1912), p. 57; and 
for males active in agriculture in 1954 and 1962 (percentages) from France, Ministere de I'Agriculture, 
Cahiers mensuels de statistique agricole, June 1963. 

animal manure (represented in the chart by a circled M)O than on artificial fertil
izers for nitrogen and potassium, but the remarkable subsequent increase in arti
ficial fertilizers gradually reversed this relationship. 

The sharply expanded postwar use of chemical fertilizers was due to several 
factors, including rapid growth of the European chemical industry, associated 
decline in the "real" prices of nitrogen and other fertilizer nutrients (Chart 4, p. 

6 The OEEC estimate of nutrients supplied by manure was specifically designed to take acco~nt 
of existing farm practices that influenced their preservation and utilization. Since French practlc~S 
were notably wasteful of liquid manure, no allowance for this type of manure is included in the esU
mate for France (31, pp. 14-15,22-23). 
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24R),7 spread of knowledge about the higher yields to be expected from scientific 
use of fertilizers (particularly in combination with better seed and better farm 
practices), and high government price supports for major agricultural products. 
Had agricultural prices been lower, substantial increase in fertilizer use would 
still have been economically warranted-perhaps in many areas about as much 
increase as actually occurred. But in the northern departments with the highest 
yields, where scientific arable farming had already made large strides and fertil
izer (especially nitrogen) applications per hectare of agricultural land were heav
ier than in any other area (19, p. xxxvii; 6, pp. 65-G9), the relationship between 
agricultural prices, fertilizer prices, and the quantities of fertilizer used were much 
closer and more important. 

For agricultural machinery a postwar technical revolution brought a ten-fold 
increase in the number of tractors and a five-fold increase in electric motors. The 
quality of the farm machinery was simultaneously improved; and automobiles 
and trucks became increasingly important. The new machinery and transport 
facilities greatly reduced the need for farm labor, particularly in the production 
of crops, and made farm living conditions more attractive. It also permitted better 
and more timely preparation of seed beds and faster harvesting of ripened crops, 
thus increasing yields per hectare and reducing losses in fields and in storage. 
Such net gains in effective output were of considerable significance though of 
smaller magnitude than those attributable to increased use of fertilizers. 

Although less spectacular and less quantifiable than investments in fertilizers 
and farm machinery, expenditures on the development and utilization of im
proved varieties of seed have contributed much to postwar advances in crop yields 
per hectare. For many decades the most progressive French farmers had saved 
their own best grain or purchased supposedly better for seed use. Yet on the eve 
of World War I, when Auge-Laribe wrote on the "evolution of French agricul
ture" (1), he made no reference to the contribution of seed improvement to 
French crop production. Since he gave considerable attention to many other fac
tors, including fertilizers, farm machinery, irrigation, increased specialization, 
land consolidation, transport, better farm practices, etc., we may assume that up 
to that time the potentialities of seed improvement had not yet been substantially 
exploited or even adequately recognized. Moreover, although the interwar period 
witnessed significant improvements in seed quality (particularly of wheat), the 
prevailing economic and scientific atmosphere did not encourage heavy research 
and marketing expenditures for this purpose. 

This situation was greatly changed during and after World War II. In 1941 
Sccobrah, an organization of brewers, dealers, and producers, actively began to 
encourage the development and use of improved strains of barley seed, especially 
those promising for use in brewing (17). Still more important was French legis
lation, which in 1952 provided for subsidized distribution of high quality seed of 
recognized varieties of all grains. Over the following decade distribution of im
proved seed was sharply expanded as farmers became more and more aware of 

7 In France postwar reduction in "real" prices of fertilizer apparently came partly through re
Inoval of the heavy tax (17-1~ per cent of the original value) reportedly dTeetive as late as 1949 
(27, p. 617, citing 29, p. 25). 
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the higher yields to be expected from combining good seed with heavier appli
cation of fertilizers and pesticides, and as they found it easy to take advantage 
of the government's annually renewed offer to exchange seed grain for deliveries 
of grain of standard quality. Under these conditions, the use of hybrid maize 
seed, in particular, was rapidly expanded. First introduced after World War II, 
it was planted on more than 50 per cent of the sharply enlarged maize area of 
1959 (22); by 1963 the percentage was undoubtedly much higher. 

These and other forms of intensified capital investment in agriculture, together 
with better farming practices, made it possible for French farmers to maintain 
and even increase their total output during 1900-63 with a declining labor force 
on a somewhat contracting cropped area. Chart 2 shows that by 1962 there were 
less than half as many male workers in agriculture as six decades earlier. Even 
these figures understate the decline in the amount of agricultural labor utilized, 
since they take no account of the trend toward part-time employment of farmers 
in non-farm work, or of the sharp decline in number of hours per day each active 
person spent on farm work, or of the large decline in the farm labor contributed 
by women and children, whose help on family farms was important in the earlier 
decades. 

Both absolutely and relatively, the greatest decline in agricultural labor has 
taken place since the end of World War II. This has been made possible by the 
unprecedented increase in the introduction and improvement of agricultural ma
chinery and in associated advances in farm practices and general transport. All 
of this, combined with the utilization of more and better fertilizers, seems likely 
to be judged in historical perspective as the early stages of a remarkable agricul
tural revolution in France. 

According to estimates of the Institut National de la Statistique et des Etudes 
Economiques (INSEE) the total number of man-hours directly devoted to French 
agriculture declined at an average annual rate of 2.5 per cent during 1949-61/ 
and productivity per hour of work increased by roughly 4 per cent annually or, 
counting growth of animal numbers, by something like 6.5 per cent (36, pp. 438-
39; 35, p. 129, n. 14). Even the lower of these two rates exceeds the corresponding 
increase of 3.4 per cent a year estimated for the non-agricultural sector of the 
national economy. As Vincent has pointed out (36, p. 439-free translation): 

This is, without doubt, the first time in history that [French] agriculture 
progressed so rapidly over a period of twelve consecutive years. And it is 
also the first time that over so long a period its advance in productivity sur
passed that of the non-agricultural sector of the economy and probably that 
of industry itself. 

For present purposes this extraordinary agricultural progress needs little fur
ther explanation. The forces responsible for it have not operated in France alone, 
but have led to striking changes in agricultural practices and fertilizer use at dif
ferent times and different rates over the past few decades in practically all highly 

8 This approximation, made before the most recent census estimate of agricultural labor bccam,c 
available, was based on what then appeared to be a liberal allowance for annual migration out of agn-
culture (specifically put at 120,000). This figure was not only supported but actually exceeded by the 
census estimate. 
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developed countries. As Vincent noted, France had long lagged behind its north
ern European neighbors in introducing agricultural improvements (36, p. 439). 
The possibilities of agricultural progress had existed, but neither the French gov
ernment nor most French farmers showed much interest in effecting needed 
changes until after the end of World War 11.9 Then farmers became increasingly 
aware of the possibilities of reward associated with increased use of fertilizers and 
improved farming techniques at the very time that industry developed new, bet
ter, and relatively cheaper products that promised to raise yields and save labor. 
At the same time, too, the national economy was moving forward at an encourag
ing rate and urban consumers were able to buy more, and more expensive, farm 
products. 

Finally, in agriculture as well as industry, postwar government efforts to pro
mote modernization and productivity acted as an added stimulus to change; and 
relatively high agricultural prices and subsidies, together with the outlook for an 
expanding common European market for high-priced farm products, favored 
long-term investments in agriculture. The persisting annual rise in French farm
land values that has characterized most of the postwar years (18, p. 205) provides 
conclusive evidence of the economic attractiveness of farming under such condi
tions. 

If the broad picture of input and product changes outlined here is fairly indica
tive of the magnitude and timing of improvements in French agriculture over 
the past three-quarters of a century, if current estimates of the use of fertilizers, 
machinery, and labor in other Western European countries are fairly trustworthy, 
and if the official records of France and neighboring countries roughly indicate 
the comparative order of magnitude of historical changes in livestock numbers, 
yields of meat and milk per animal, and yields per hectare of major crops,lO three 
important conclusions appear warranted regarding France's agricultural develop
ment: 

1. Although French agriculture showed a persisting tendency to advance 
during all peacetime decades of the past eighty years, the advance was slow 
prior to World War 1. It was little if any better during the interwar period, 
and truly remarkable only since about 1950. Advancing technology has 
continuously been associated with increasing inputs of capital, reduction of 
labor, and more intensive use of the better (or economically better situ
ated) lands, and less intensive use of the poorest. 

2. Even at the substantially higher levels of cultivation reached by 1963, 
French agriculture remained backward in fertilizer use, power consump
tion, and general farming practices, as compared with other EEC members 
except Italy. Only in and to the north of the Paris Basin-the heart of the 
grain belt-has scientific farming advanced to a level closely approaching 
lhat of France's northern neighbors. 

D Absence of the stimulation of vigorous economic growth, and in the 1930's the serious economic 
problems associated with general deflation and the development of agricultural surpluses, tended to 
:101d back public investment in agricultural research and advisory services. Private investment in new 
arm machinery and other improvements was, of course, discouraged by the declining prices associated 
t'th the Great Depression and by the great uncertainties that then existed regarding the future out
ook for farming. 

10 In addition to national official sources and other sources previously cited, pertinent information 
can be found in sources 11, 24, 28, 30, 37. 
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3. The potentialities for continued improvement in French agriculture re
main great, and the forces that generated recent sharp advances are by no 
means spent. Whether the stage of acceleration of progress has passed is 
not clear; but there is every reason to expect large increases over the next 
decade, even if smaller than recently witnessed. This would be true even 
if grain and livestock prices should remain at current levels in the face of 
slow advance in general price indexes and if the rate of national economic 
growth were considerably lower than in recent years. 

TRENDS IN GRAIN AREAS AND YIELDS 

French farming still centers, as it did historically, around the production of 
grain, increasing amounts of which have been used domestically for animal feed 
and, more recently, for exports. Although regional crop specialization has be
come more important over the years and the use of pasture and green fodder as 
li vestock feed has expanded, some grain was still produced on 98.9 per cent of 
the nation's farms in the mid-1950's, and 56 per cent of them had more than one 
hectare in grain (14, p. 86; 15, p. 206). Even so, the role of grain in French farm
ing is very different today from what it was three-fourths-even one-fourth--of 
a century ago. Its geographical distribution, too, is different. 

As the arable land of France declined from the early 1880's, the area under 
grains also declined. This was to be expected. It is the large magnitude of this 
decline that warrants attention. Whereas in the 1880's grain had occupied some
thing like 55 per cent of the nation's arable land and probably well over 65 per 
cent of the area under rotation crops, by the early 1960's this had declined to 48 
and 50 per cent, respectively. The accompanying table shows that although the 
loss of competitive advantage of grain continued throughout the interwar period 
and during and immediately after W arid War II, it has been arrested over the 
past decade. 

The recent stability in the proportion of rotation cropland devoted to grain 

TABLE 2.-PERCENTAGE OF ROTATION CROPLAND UNDER GRAINS AND THE 
ASSOCIATED SHARE OF WHEAT, SPECIFIED PERIODS 1922-62* 

Grain area as per cent Wheat area as per cent of 

Period of rotation cropland Rotation cropland Grain afea 

1922-23 61.2 29.5 48.2 
1924-28 59.9 28.8 48.1 
1929-33 59.0 28.8 48.8 
1934-38 57.1 28.0 49.1 

1948-50 51.1 25.1 49.1 
1951-54 50.5 24.9 49.3 
1955-58 50.0 25.7u 51.1" 
1959-62 50.3 24.2b 48.1 b 

~ For sources and description of the basic data see notes to Chart I-B, p. 227. 
a Excludes abnormally low figure for 1956, when winter freezes cut the wheat afca to 31.9 pef 

cent of the total grain arca: if included, the corresponding 1955-58 average would be 23.2 per cent 
of cropland and 46.4 per cent of grain area. . 

b Excludes abnormally low figure of 43.8 per cent for wheat in 1961, since plantings were serI-
ously cut by prolonged autumn rains: if included, the 1959-62 average would be 23.6 per cent of 
cropland and 47.0 per cent of grain area. 



DETI;;RMINANTS OF FRliNCH GRAIN PRODUCTION 243 

appears all the more remarkable since it occurred when the total cropland was 
rising-a reversal of its own long downward trend (Chart I-A, p. 226). The most 
noteworthy feature is that for the first time in at least eight decades French sta
tistics show a full decade of peacetime expansion of the nation's grain area. 
Although this amounted to over 700,000 hectares-roughly 8 per cent-even the 
peak grain area of 1962 was still some 9 per cent below the lowest recorded in 
interwar years. Both the sharp decline during 1880-1950 and the subsequent un
precedented reversal of the downward trend warrant careful inspection with ref
erence to the specific grain crops involved and the timing of the area changes in 
relation to associated changes in yield, prices, and technology. In this section the 
outstanding facts relating to these changes will be summarized, with more ex
tended consideration of the apparent "causes" left for discussion in the following 
section. 

The areas planted to wheat and to feed grains have followed similar trends 
over the past eight decades (Appendix Table I and Chart 3, p. 244). There is 
little doubt that this similarity and also the persisting tendency for wheat to oc
cupy an area almost equal to that occupied by all other grains (except when ab
normal weather conditions intervene) are partly and perhaps mainly attributable 
to fundamental crop rotation patterns. Among the major grains only wheat and 
rye are sown primarily in the autumn. Since the rest are spring-sown, they tend 
to compete more strongly among themselves for land and labor. Moreover, inso
far as spring grains take over land previously devoted to wheat and rye, there 
must be sufficient labor and machinery available to carry the extra work during 
the limited spring seeding period and also at the concentrated harvest time. Since 
labor shortage has long been and still is one of the most disturbing bottlenecks 
on French farms (34, pp. 230-34), there would appear to be little incentive to 
make such seasonal shifts except as peak-load pressures can be relieved by in
creased use of new and better types of farm machinery. Such mechanized equip
ment must have aided greatly in permitting rapid spring plowing and reseeding 
in 1956 and on a lesser scale in 1961 and 1963, when adverse weather resulted in 
heavy abandonment of wheat sowings. The phenomenal reseeding operation of 
1956 would probably have been impossible a couple of decades earlier: certainly, 
the historical record shows no similar sharp increase in spring sowings of feed 
grain on land customarily devoted to wheat. 

Striking changes have taken place over the past eighty years in the amount of 
land claimed by the different grains (Appendix Table I and Chart 3). Before 
World War I wheat and rye accounted for practically all of the decline in the 
total grain area. Until then the hectarage under oats, the preferred grain for 
horses, was not only maintained at its earlier high level (second only to wheat) 
but even increased slightly. During World War I and the interwar period, how
ever, the oats area also contracted; and only barley recovered a small part of its 
earlier loss. World War II brought a drastic reduction in the total grain area, 
with oats showing the greatest decline as the new "machine age" made horses 
increasingly dispensable. On most of the best cropland, oats was replaced by bar
ley, which was the only grain to benefit from World War II shifts; but in major 
grassland areas such as those of Normandy and northeastern France, the decline 
of oats was countered by expansion of pasture and green fodder crops. 

The noteworthy reversal in 1950-62 of the long downward trend of the total 
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CHART 3.-AREAS, YIELDS, AND PRODUCTION OF MAJOR GRAINS, 1922-63* 
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grain area brought still larger shifts in the relative positions of the different grains. 
Most of these, however, merely accentuated earlier trends. The hectarage under 
oats and rye continued to decline-oats much more rapidly than ever before
and barley showed a counter expansion, which also was much greater than ever 
before. The only new area trends were those for maize and wheat. For the first 
time maize showed an increasing ability to compete for land with other crops, 
actually tripling its 1950 hectarage by 1962. And wheat, which had led the pre
ceding downward movement of the grain area, showed an unprecedented ability 
to maintain its absolute hold on cropland (with allowance for abnormal weather). 

Table 3 shows the changes in percentage of the total grain area held by each 
grain in various periods of the past three-quarters of a century. Most striking 
over this long period were the large persisting losses in competitive power of rye 
and buckwheat, the sharp loss registered by oats since W orId War II, and the 
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TABLE 3.-PERCENTAGE OF INDIVIDUAL GRAINS IN THE TOTAL GRAIN AREA 
OF FRANCE, SELECTED PERIODS 1885-1962* 

Period Wheat Rye Oats Barley Maize Othera Total 

1885-88 48.3 11.4 25.8 6.4 3.9 4.2 100 

1909-13 48.8 8.9 29.6 5.6 3.5 3.6 100 

1924-28 48.1 7.3 31.2 6.3 3.1 4.0 100 
1929-33 48.8 6.5 31.1 6.7 3.1 3.8 100 
1934-38 49.1 6.2 30.8 7.0 3.2 3.7 100 

1951-54 49.3 4.9 25.6 12.9 4.2 3.1 100 
1955-58b 51.1 4.1 19.1 17.5 5.9 2.3 100 
1959-62° 47.0 3.1 15.5 23.1 9.1 2.2 100 

* Based on data in Appendix Table I, with adjustments as noted in footnote ". 
a Includes buckwheat (the only other grain of real significance prior to World War II) and rice 

in all years, and various minor grains as increasingly reported since 1924. 
b Three-year average omitting the abnormal harvest of 1956. If included, the averages for wheat, 

oats, barley, and maize would be 46.4, 20.9, 18.3, and 6.3 respectively. 
C Wheat plantings seriously cut for 1961 crop by abnormal autumn rains. If the 1961 areas were 

omitted, the corresponding three-year averages for wheat and barley respectively would be 48.1 and 
22.5. 

contrasting gains of barley and maize. Before the end of the 1950's oats had lost 
its long-held second rank among French cereals, forced out by its own decline 
and the ascent of barley; and rye, initially in third position, had been displaced 
first by barley and later also by maize. Wheat not only retained its earlier premier 
position, but showed little sign of yielding any appreciable part of the scant half
share of the grain area it had held three-fourths of a century earlier. Indeed, this 
share was actually increased during 1949-58. 

A clue to one of the factors partly responsible for these area trends and shifts 
may be seen in the yield figures in Table 4, Chart 3-B, and Appendix Table I. 
In 1885-93 the average yields per hectare of the major grains differed little, rang
ing between a low of 1.04 tons for rye and a high of 1.20 for maize. But over 
the ensuing half century, rye yields rose only 12 per cent, whereas wheat climbed 
by 34 per cent to top rank among the various grains (1929-38 averages). Although 

TABLE 4.-RELATIVE YIELDS PER HECTARE OF MAJOR GRAINS IN FRANCE, 
SPECIFIED PERIODS 1885-1962· 

(1885-93 = 100) 

Period Wheat Rye Oats Barley Maize 

1885-93 100 100 100 100 100 

1904-13 116 102 118 114 97 

1929-38 134 112 139 126 128 

1951-54 175 111 151 155 166 
1955-62 210 127 175 222 222 

• Por sources of data see Appendix Table r. 
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oats rose even more sharply in percentage terms, its average yield in the 1930's 
was still below that of any major grain except rye. By 1955-62 wheat had scored 
an additional gain of 57 per cent, but had been surpassed by both maize and bar
ley, which had added roughly 75 per cent to their 1929-38 yields. In contrast, oats 
and rye lagged far behind, with yield increases of only 26 and 11 per cent, respec
lively. The yield record of buckwheat was even worse, remaining essentially 
unchanged from the late 1880's. Reinforcing the dietary shift away from buck
wheat, the persisting low yields tended to push buckwheat out of production in 
all regions except Brittany, where the remaining area is very small. 

In the light of these relationships and in view of the small range of the average 
yields of the different grains in 1885-93 (Appendix Table I), it would appear 
foolish, indeed, for a French farmer to continue to grow rye or oats if his own 
farm-yield pattern resembled that of the nation as a whole, unless he had some 
special incentive to do so. In fact, such special incentives declined over the years, 
and particularly after World War II, as rising levels of living and technological 
progress made it increasingly possible for French farmers to substitute wheat for 
lower-priced rye for food, to substitute mechanized equipment for horses for draft 
power, and to substitute more desired crops for oats in crop rotations of greater 
flexibility. 

Before turning to more specific consideration of the factors responsible for the 
yield and area trends just described, it seems desirable to summarize their com
bined net effect on production. Appendix Table I shows that the declines in area 
planted to wheat and feed grains prior to World War I were more than offset by 
the moderate improvements in yields per hectare effected during those years. On 
the whole, however, these early production gains were modest and were partially 
or wholly lost through the further sharp contraction of grain areas during 1914-38. 

Almost all of the net increase in grain production recorded over the past three
fourths of a century has occurred since 1950 (Appendix Table I). According to 
the official figures, the total grain output did not reach the interwar peak until 
1954 nor surpass the previous all-time record of 1907 until 1956. Yet the new rec
ord of 1956, obtained from an area some 35 per cent below that of 1907, was 
quickly surpassed in increasing amounts by five of the seven following harvests. 
Quite unprecedented was the phenomenal increase of 6.8 million tons in French 
grain production between 1951-54 and 1959-62-an increase of 43 per cent. 

Among the five major grains, oats in particular, though rye as well, have stood 
considerably lower in production over the past five years than in any earlier pe
riod. On the other hand, wheat, barley, and maize have all registered successive 
record high outputs. Most impressive, the combined production of the four ma
jor feed grains (including rye) exceeded the output of wheat in 1955-58 for the 
first time on record; and this was repeated in 1959-62. Whether this shift in re
lationship is likely to persist is still uncertain, since it was made possible first by 
the abnormal freeze-killing of wheat in the winter of 1955/56 and later by the 
impossibility of carrying out wheat planting plans for the 1961 crop because of 
excessive autumn rains. In 1963 winter-killing of wheat was again extaordinarily 
heavy, further obscuring underlying production tendencies. An important future 
factor will be the prices established for the various grains in the European Eco
nomic Community. It is noteworthy that March 1964 reports indicated an in-
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crease of almost one-fourth in the wheat area in prospect for the 1964 harvest, 
suggesting recovery to or above the postwar peaks of 1956 and 1957. 

EFFECT OF PRICES VS. OTHER INFLUENCES ON GRAIN OUTPUT 

Starting in any large producing country with a given state of technical knowl
edge and farm practices, a fairly stable total agricultural area, and a unified grain 
price structure, one can expect substantial changes in the level or composition of 
output over a decade or so only if: 

(1) technological improvements or better farm practices are more widely 
adopted, or 

(2) net prices to producers for grain, competing crops, or livestock prod
ucts show substantial changes in "real" terms or in relationship to one 
another, or 

(3) changes in the effective costs of fertilizer, labor, or farm equipment 
favor or discourage expansion of the grain area planted, its intensity 
of cultivation, or its composition. 

Although it is rarely possible to isolate the separate effects of such individual 
factors, which usually operate in combination and with interaction, one can often 
discern some of the broader relationships that persist over a decade or longer. 
This is so whether the relationship investigated pertains to long-time trends or 
shorter-period averages of total grain production or to the changing composition 
of that production, or to year-to-year changes in the plantings of a single primary 
grain (e.g., 10, pp. 271-287). Here the question raised is what effect grain prices 
have had as compared with other factors, in influencing long-term trends and 
changes over several years in the volume and composition of French grain pro
duction. 

Relationships Betwun Grain Prices and the Total Grain Area 

As a first step, it seems desirable to ask if past trends and short-period changes 
in "real" pricesll of grain and competing products appear to have been associated 
with related changes in the total grain area. Data for the past six decades are pre
sented in Chart 4. They indicate that the three periods separated by world wars-
1900-14,1923-39, and 1949-63-were characterized by successively lower levels of 
harvested grain areas (Section A). Within each period, on the other hand, both 
the area under wheat and that under all grains combined changed little, with a 
limited downward drift during the interwar years interrupted by a bulge of the 
wheat area centering in the early 1930's, and a minor expansion during most of 

11 "Real prices" of anyone commodity are obtained by dividing the average price recorded in a 
givel1 period (month or year) by all index of prices of a large number of commodities in the same 
period. The "real prices" of wheat, butter, etc. shown in Chart 4 arc the result of deflation by a 
chained series of French indexes of wholesale prices. They are in terms of hypothetical francs that 
supposedly had about the same general purchasing power in each year represented as was true in 1960. 

Although there is ample basis for questioning the validity of the only type of general wholesale 
price deflator that can be chained together from French statistics for adjusting prices over such a long 
penoel of time to a common franc value, this feature is less important for present purposes than it 
\~ould be if primary reliance were not being put on price relationships between wheat, beef, and asso
Ciated products. 
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Lower series of years shown at bottom of the chart refer to the years of harvest of the indicated 
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a Before World War I, exclusive of Alsace-Lorrainc, where all grains occupied about 0.35 million 
hectares, of which about half was wheat. 

b Total "grain area" includes the five major grains, buckwheat, and rice in all years, with the 
addition of sorghum and a couple of other minor grains after World War I and unspecified "other 
minor cereals" after World War II. 

o Includes rye (used predominantly as a feed grain in France), barley, oats, and maize. 
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the period since World War II. Although the wheat area reached its most recent 
peak in 1957, the total grain area continued upward to 1962. The first question 
is whether grain prices in francs of 1960 purchasing power-referred to as "real" 
prices-showed changes broadly similar to those of area. The second is whether 
the changing relationships between grain prices and the prices of competing farm 
products help to explain the changes in grain areas. 

It seems reasonable to take wheat prices as fairly representative of the changes 
in level and trends of grain prices and to accept the prices of beef and butter as 
roughly indicative of the changing competition for land of green fodder crops 
and permanent pastures. If these assumptions are acceptable and if the French 
beef and butter prices used are even roughly suggestive of the returns per unit 
that farmers received from cattle feeding and pasturing/ 2 several pertinent gen
eralizations can be drawn from Charts 4, 5, and 6 and related information. 

During 1901-13 real prices of wheat, beef, and butter all moved within narrow 
limits around unchanging levels, presumably contributing to the stable wheat and 
grain areas of that period. 

In the interwar period, on the other hand, real prices and price relationships 
of the major farm products fluctuated sharply, at first around levels considerably 
lower than prewar, but from about 1930 as high or higher. On the whole, French 
price relationships somewhat favored wheat over other grains and livestock prod
ucts, especially during the early 1930's (Chart 5). But although this was reflected 
in a significant bulge in wheat plantings, the total grain area was little affected. 
Neither the reduced interwar level of the total grain area nor its continual down
ward drift over that period can readily be explained by reference to grain prices
either to their real level or trend or to their relationship to prices of livestock 
products. In view of the overriding importance of the postwar adjustment prob
lems of the early 1920's followed by the disruptive economic forces of the Great 
Depression, it seems probable that real price and price relationships of farm prod
ucts held less meaning than usual for French farmers during most of the inter
war period. The Depression, in particular, discouraged substantial investments 
in French agriculture. Not only did the total grain area contract during the 
1930's but the reported cattle herd remained essentially unchanged despite in
crease in green fodder and permanent pasture. 

Since World War II, real prices of wheat and most other grains have been 
much lower than in the interwar period, whereas butter and beef prices have 
been maintained at more attractive levels, perhaps partly accounting for the gen
erally lower level of the postwar grain area. Postwar wheat prices reached their 
highest level during the six crop years ending July 1957 and wheat plantings were 
largest during 1954-58-a suggestive positive response that was slow to start. 
Since 1958 a reverse tendency has prevailed: lower real prices of wheat and sus
tained or higher real prices of animal products and feed grains have been reflected 
in reduction of wheat plantings, unprecedentedly rapid expansion of the area un
der green fodder crops, and increased plantings of feed grains. 

12 It is difficult to defend any available series of French priccs of beef, milk, or butter: the offi
cially reported Paris market prices here used have the notable advantage that they are available over 
a long period of time and are perhaps about as comparable as can be expected. 
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During most of the interwar period and again after World War II sharp re
ductions in the real price of nitrogen fertilizer increasingly stimulated its use. 
Since this favored crops believed to be most responsive to fertilizer inputs (not 
only physically but in terms of added value of output), it favored grain areas 
more than ordinary French pasture land, and wheat, barley, and maize more than 
rye and oats. Although the crop-area patterns of the interwar period appear to 
have been little influenced by the relative decline in fertilizer prices (presumably 
due in large part to the Depression and associated abnormalities), land-use devel
opments after World War II were broadly in line with economic expectations 
based on the reduced cost of fertilizer elements. More impressive over the entire 
six decades, however, is the close association between declining fertilizer prices 
and increasing yields per hectare-an association that suggests substantial decline 
in the costs of production of favored grains. 

Chart 4 shows real values per hectare of wheat as well as real prices. Since 
changes in values per hectare reflect not only changing prices but also changes in 
yields per hectare, one might expect such values to provide a better explanation 
of major changes in area than wheat prices alone. For a number of periods this 
appears to have been true, for others not. A complicating factor is that compara
tive value-per-hectare figures cannot adequately be calculated for competing grass 
and livestock units. 

In general, therefore, the available evidence is merely suggestive and not con
clusive as to the role which prices have played in inducing changes in the level 
and trend of the total grain area of France. It seems clear that other factors, not 
fully reflected in the prices of grain and animal products, have been of consider
able importance in some periods. Among these, large variations in national eco
nomic conditions, rapid technological advance, and spread of knowledge appear 
to have been most significant. To the extent that these factors resulted in chang
ing costs of production of grain and competing products, they might have been 
expected to show up in farm prices. In substantial degree, however, such direct 
price effects have been prevented since about 1930 through government interven
tion aimed at maintaining officially desired prices for selected farm products. 
Consequently, it is more important than earlier to look closely at cost-influencing 
factors that have supplemented farm prices as incentives to expand or contract 
grain production. These have had a significant bearing not only on the total area 
planted to grain but also on the shares allocated to individual grains and on the 
yields per hectare harvested. 

FOOTNOTJ:S FOR CHART 5 

• Baoic pricc dat,! were selected and in some instances adjusted in order to obtain series as com
parable as po"ible over the long period of yearo covered. Mmt of the baSIC dat,! are from national 
official statistic.lI sources; but the annual aver.lge prices of major grams smcc ,Vorld War II are esti
mates of the Food Research Institute or of the EEC StatistIcal Office (published in Prix agricole). De
tailed data and informatIon about the co"'truction of the postwar price series wIll be given in the 
forthcoming book referred to in the general note on p. 225. 

a Pnce ratios for 1933/34 are unrealIstically low sincc they are based on the inflated government
fixed price of wheat which was widely disregareled. 

b EstImated net (tax-paid) average prices received by producer' for graIn of ,tandard quality. 
The light lines for rye anel barley in 1952-55 and for oat\ since 1 <)52 arc e,tll1utes of the net effective 
prices to producers based on comparison of the levels of the official trIlIl/mllm (not fixed) prices for 
tho;c years and reported Paris market prices, with allowance for wholes.lle commissions and market
Ing taxes. 
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Before giving more attention to the differential effects of the most important 
of these supplementary non-price incentives-the major technical changes rapidly 
introduced since the end of the World War II-it is desirable to see what readily 
visible evidence exists to support the view that changes in price relationships 
among the various grains have significantly affected their respective areas. 

Influence of Grain Price Relationships on Areas of Individual Grains 

Table 3 (p. 245) shows that marked changes have occurred over the past eight 
decades in the shares of the total grain area devoted to the various grains. To 
what extent were these associated with the kind of changes in grain price rela
tionships that might have been expected to cause them? Did changing price re
lationships between rye and other grains account for the steady decline of the rye 
area from 11 to 3 per cent of the total between 1885-88 and 1959-62? What effect 
did prices have in bringing the oats area to a peak of 31 per cent of the total grain 
area in the mid-1920's, followed by very slow, then precipitous contraction to only 
15 per cent about 1960? Finally, why did the area shares of barley and maize 
change little between 1885-88 and the late 1930's, amounting to only 7 and 3 per 
cent, respectively, in the last four prewar years, and later rise sharply to corre
sponding percentages of 23 and 9 per cent? 

If changes in grain price relationships were primarily responsible for these 
large area shifts, this should be apparent from Chart 7 (p. 260) and Appendix 
Table III, which show the prices of each of the four major feed grains as per
centages of the price of wheat in twelve peacetime periods of roughly five years 
each. Since wheat retained its top position and scant half share of the total grain 
area throughout the three-quarters of a century represented (Table 3, p. 245), its 
crop-year average price to producers serves as an unusually good basis for com
parison of the relative price changes of the other major grains.13 

Changes in price relationships among the various grains provide some, but not 
enough, satisfying answers. The generally low price ratios for rye and, after 
World War I, the sharply reduced, even lower price ratios for oats appear broadly 
consistent with the overall net contraction in the shares of these two grains in the 
total grain area. l4 Similarly, the sharp relative advance in government-fixed 
maize prices after World War II was associated, as might have been expected, 
with a marked absolute and relative increase in the area sown to maize. Scarcely 
less impressive was the substantial bulge in the wheat area in the 1930's (Chart 3, 
p.244) in response to wheat-favoring price measures that were reflected in abnor
mally low ratios of feed grain prices to the price of wheat (Charts 5 and 7). 

In spite of these important signs of positive relationship between price changes 
and major area shifts among the various grains during 1885-1962, the record also 
shows pertinent conflicting tendencies. Price ratios do not explain why the share 

13 This is true in spite of the less representative character of recent postwar wheat prices, which 
are approximate averages of the wide range of net (tax-paid) prices received by small and large pro
ducers combined, the former having received prices considerably above average, the latter considerably 
below. . 

11 This would not follow if costs per ton of producing rye were lower than those for other graws 
or if the production costs for oats suddenly fell sharply after World War I relative to those for other 
grains. However, no available evidence supports such a view of cost relationships in France, nor do 
Jasny's conclusions regarding grain cost relationships in several widely differing areas of the world 
(25, pp. 345-419). 
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of oats in the total grain area should have expanded in the early 1920's and been 
maintained at such a high level throughout the entire interwar period, nor why 
rye should have suffered further substantial loss of area after W odd War II, nor 
why maize should have gained so much less land than barley over the past decade. 
For further light on such unexplained developments we turn to consideration of 
the differential effects which technical improvements and inherent regional fac
tors had on the areas and yields of the various grains. 

Technological and Regional Factors as Determinants of Grain Areas 

In a period of rapid technological progress and government price controls, 
changes in the prices of farm products may be a less important determinant of 
land use and output than changes in production costs. This appears to have been 
broadly true in France during most of the recent postwar period of "agricultural 
revolution." 

Some agricultural regions of France and some individual grains have been 
favored more than others by improvement of seed, by the introduction of better 
types of farm machinery, and by increased production and declining real prices 
of nitrogen and scientifically mixed fertilizers. Similarly, some regions and grains 
have profited more than others from government efforts to promote land consoli
dation and to increase and spread knowledge of better farming methods. And 
some have been more disadvantaged than others by the persisting rise in wages 
of farm labor. 

Although most of these factors could be expected to reduce the unit-costs of 
grain production of efficient farmers and to show up in lower prices of the most 
favored grains, some of the price effects have not had time to be fully registered, 
and some have been deliberately curtailed or prevented by rigid government price 
supports. Other types of evidence, however, remain. The individual grains most 
favored by technical improvements have taken good land away from other grains 
and other crops and have shown greater relative increases in yields per hectare. 
The national record of these changes in land use and relative yields has already 
been presented, but it shows only part of the picture. Some of the most pertinent 
facts become apparent only when we look at regional changes and at the differing 
responses of individual grains to man-made improvements in their environment. 

Of the five major grains, rye and oats have benefited least from the many tech
nical and other improvements introduced in French agriculture over the past 
half century and most strikingly since the end of World War II. This is due in 
large part to the greater tolerance of these two grains for poor soils and to their 
smaller yield-response to heavier applications of fertilizer. In addition, rye has 
suffered as a result of the historic upgrading of human and animal diets in 
France; and oats has declined sharply in demand as mechanization has reduced 
the number of horses on French farms and in the French army. Insofar as a pre
ferred demand still exists for rye for human food, it is largely confined to small 
tradition-tied subsistence farms and those on the German border. Even in these 
areas it has continued to decline since World War II. For oats, the sharply re
duced preferred demand of the present days is also a farm demand, but it is more 
Widely distributed geographically, since many well operated farms continue to 
keep one or two horses to supplement mechanized equipment. 
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These varied factors have been reflected in impressive changes in the regional 
distribution of French grain areas and production over the past half century. The 
most important regional trends and shifts are apparent in crop data for the [our 
regions of the country for which boundaries are showll in Map 3-A (p.234) and 
selected area data are given in Appendix Table II. 

Rye and (since 1940) oats have been increasingly pushed off of the richer lands 
of the North and West Central regions of France, where oats was still of great 
importance in the late 1930's. At present the small rye area is concentrated on the 
poorer soils of the Massif Central and in a few scattered areas in Alsace-Lorrainc, 
Brittany, and nearby departments. Although more evenly distributed than rye, 
oats has declined most sharply in the North and western West Central regions, 
where the largest percentage of the nation's horses were previously concentrated 
and where mechanization has been most widely adopted. That oats production 
was not cut more sharply in those regions in the 1930's in the face of record-low 
relative prices reflects the subsistence character of this crop: most farmers pre
ferred to keep their work horses in the 1930's and to feed them home-grown oats 
rather than to invest at that time in more efficient new machinery. 

In the northwestern areas of flat land and good soils, higher-yielding barley 
has recently gained much land at the expense of oats; and wheat and maizeH have 
made secondary, less substantial gains. All three of these favored grains are in
herently more responsive than oats or rye to increasing inputs of fertilizer, better 
rotations, and other improvements that provide a better soil environment. More
over, all three have higher feeding values per ton than oats and are more palatable 
feeds than rye. For all three, real costs of production have presumably declined 
since World War II as efficient farmers have taken increasing advantage of lower 
priced fertilizers, better seed, and improved labor-saving farm equipment. 

The competitive strength of maize, however, has been limited up to the pres
ent time by factors of climate. Restricted as to location both by its own climatic 
requirements and by its greater comparative advantage over other grains, forage 
crops, and dairying in areas subject to high temperatures, maize has thus far re
mained predominantly a crop of the Southwest. There the postwar spread of 
hybrid seed, mechanization, and lower cost fertilizers have not only raised yields 
per hectare spectacularly and won additional local land for maize, but these same 
developments have made possible a northward and eastward extension of the pri
mary maize belt in the face of rising labor costs. Indeed, this group of production 
stimulants") combined with high government price supports have been so power
ful over the past decade that all four regions of France have reported sharp per
centage increases in the area under maize (sec Appendix Table II). Although 
none of these major regions except the South has yet recorded a maize area as 
large as 100,000 hectares, four adjoining departments of the North and West Cen
tral regions harvested an area slightly larger than this in 1962 (20) .17 The South 

1" Throughout this study reference is to maize areas planted for grain except as otherwise speci
fied. There has been a significant but not large additional cxpamion of maize planted for green fodder. 

10 A recent study (22) indicates that full mechanization of corn production between 1950 and 
1958 cut the cost per hectare of producing corn much more than full mechanization of wheat pro
duction lowered its costs. The relative position of corn was further improved in Francc because corn 
enjoyed the greatest yield increase. . 

17 The four departments were Eure-et-Loire and Seine-et-Marne in the North region, and LOlr

et-Cher and Loiret in the West Central. 
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alone accounted for three-fourths of the total maize area of the nation in 1960-62 
and together with the four selected northern departments for roughly 85 per cent. 
Future expansion of the maize area in all four regions of the country seems likely 
as new strains of hybrid maize are introduced and as farmers in the most suitable 
regions learn how to obtain higher and higher yields from both existing and new 
varieties. The present extreme dominance of the South in maize production will 
almost inevitably dwindle even while its own low yields and absolute production 
continue to increase. 

For wheat, detailed regional data are shown in Chart 6, extending back to 
1885. In the 1880's and 1890's the farming region of France with the largest wheat 
area was the South, where the average yield per hectare was the lowest, roughly 
1.0 ton per hectare (15 bushels per acre). In the North, where yields were highest 
-then roughly 60 per cent higher than in the South-wheat occupied an area 
only 70 per cent as large. Although sowings of wheat were substantially reduced 
in all four regions between 1890 and 1960, the net reduction was by far the greatest 
in the South, and contrariwise, was so small in the North that that region has 
ranked above the South in wheat area ever since the end of World War II. 

Only in the North has the wheat area of recent years been as large as or larger 
than in the interwar period; and in no other region has there been as big a net 
increase over the past decade (Chart 6-C). The great importance of this fact be
comes evident when it is considered jointly with the unprecedented increase in 
yields in the same area and with supplementary information on wheat prices. 
These indicate that the large, efficient wheat producers of the North, aided by 
powerful new machinery, lower-cost fertilizer, and the best available seed, found 
expansion of wheat production profitable over the past decade despite the higher 
surplus-disposal taxes they had to pay on their large wheat deliveries-taxes that 
cut the net average price they received considerably below the average for the 
nation as a whole. Looking to the future, it is important to note that these same 
efficient producers are the ones who will gain the largest net increases in price 
if a unified Community grain market is established in line with present plans, 
since such a market would "harmonize" French and German prices at levels 
above those now current in France and would operate without the present dis
crimination against large producers. 

In general, this survey of past and continuing trends in the regional distribu
lion of French grains points up several long-established tendencies and recent 
changes that deserve emphasis. Over many decades there has been a general ten
dency for farmers in the four major agricultural regions of France to react simi
larly in planting more or in planting less of any given grain and of all grains 
combined. Only for wheat, the grain for which government intervention has 
been most pronounced in all decades, have minor differences existed among re
gional trends, and even these differences have consistently increased the regional 
share of the nation's wheat area that is in the North (the region of highest yield 
per hectare) and reduced the share in the South, where yields are lowest. 

There is little question that the pronounced regional shifts in grain-area pat
terns since 1950 have been largely due to government maintenance of attractive 
prices for wheat, barley, and maize in the face of declining real costs of produc
tion achieved through increasing technical improvements and spreading knowl-
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edge of better farm practices. The same underlying factors have accentuated the 
long-continuing tendency for French farmers to cultivate good grain land more 
intensively, and to concentrate on favored grain crops in increasing degree on 
the rich, flat, consolidated lands of the North and West Central regions, except 
as climatic factors have kept maize closely tied to the Southwest "maize belt." 

Most broadly it may be said that the regional shifts of grain areas since World 
War II have accentuated earlier tendencies toward greater concentration of the 
individual grains in areas where they have the greatest comparative economic ad
vantage. The shifts have not only been influenced by, but in turn have influ
enced, the average levels of hectare-yields of the respective grains. Their overall 
nct effect, though small, has been to raise the average yields of wheat, barley, and 
maize and to lower those of rye and oats. 

Price and Other Influences on Yields per Hectare of Grain 

There remains the important question as to the effect of grain prices upon 
yields per hectare. Neither economic reasoning nor the nature of the available 
data (partly shown in Charts 4 and 7) encourages expectations of finding illumi
nating statistical correlations between prices and yields.l8 Yet it is obvious that 
higher grain prices, lower fertilizer prices, or any improvement that raises the 
yield response of grain to fertilizer applications necessarily makes heavier appli
cations more profitable. As Lamer has phrased it (27, pp. 81-84) : 

The basis for the farmer's decision as to the rate of fertilizer applica
tion is the curve of physical productivity converted into economic terms . 
. . . In this way net revenues are computed-i.e., income of crop yields 
less fertilizer expenditures. The highest point on the net revenue curve 
corresponds with the economic optimum rate of fertilizer application ... 

. . . the revenue curves shift continually with fluctuations of prices of 
agricultural products and fertilizers. The optimum fertilizer rate must be 
determined anew each year. 

Although experts agree that higher grain prices raise the rate of fertilizer 
application that is scientifically warranted, they also point out that in areas where 
fertilizer use falls far short of the optimum level larger inputs of fertilizer would 
prove profitable even at appreciably lower grain prices. Under such conditions
probably common even today in most regions of France except the North-price 
changes have little influence on fertilizer use and associated yields: the dominant 
factor is farmers' knowledge about profitable rates of application. Even in such 
cases, however, higher grain prices are likely to encourage farmers to spend more 
freely on various types of farm equipment and supplies including fertilizers. 

For this reason and also because more than a third of the French grain crop 
is raised in the North, where fertilizer applications are high and scientifically 
planned, there is reason to believe that a significant part of the postwar increase 
in French grain yields would not have occurred if producers had received unsub-

18 This is partly because higher grain prices encourage increase in fertilizer use which tends to 
increase yields, which in turn tend to lower grain prices in the absence of government intervention. 
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sidized grain prices.10 Today the number of French farms on which optimum 
rates of fertilizer application are approached is much larger than a decade ago, 
when it was already larger than in any prewar year. This fact itself means that 
passage of time has increased the influence of grain prices on fertilizer use and 
therefore on grain yields and production. In future years this influence will be 
greater still. 

Value-per-Hectare Relationships Best Index of Production Incentives 

When agricultural prices are relatively free, increased yields per hectare and 
lower unit costs tend to be reflected rather promptly in declining prices. This 
was clearly true during 1885-1914, when slowly improving farm practices and 
modest technological advances were reflected in earlier and greater increase of 
yields per hectare of wheat than of other grains and in relative decline of wheat 
prices. These roughly compensating movements of prices and yields are evident 
in the price ratios and yield ratios in Chart 7 (p. 260), which also shows the re
sulting greater stability of value-per-hectare ratios.20 

On the other hand, when rigid government controls keep the price of one or 
more farm products unrealistically high in the face of a relative decline of per
unit costs, farmers naturally tend to favor such products, both in planted area 
and in intensity of cultivation. In exporting countries the result of unrealistic 
national pricing becomes apparent in the accumulation of surplus stocks of po-

19 Available data are not sufficiently comparable to permit direct calculation of the degree of price 
advantage which French producers have gained through government intervention in grain markets 
and international trade. There is no question, however, that wheat and maize have received the most 
protection. For wheat net (tax-paid) prices to producers for the crops of 1958-61 averaged roughly 
20 per cent above average French export values and 10 per cent above British import values. For 
maize, French producer prices were approximately 32 and 40 per cent, respectively, above French and 
British import values and probably a full 40 per cent or more above weighted average French export 
values. Since the export and import values include higher transport and handling costs as well as a 
wholesale commission not included in the net price payments received by producers, adjustment of 
these several price series to reasonably comparable terms as to position and character of delivery would 
tend to increase the price differences indicated above. This conclusion, however, docs not allow for 
possible differences in the average quality of the grain priced to producers and in international trade. 
Since the wheat exported from France is apparently of lower quality than domestic marketings, which 
in turn arc of lower quality than British imports, the average degree of protection afforded French 
wheat during 1958-61 is perhaps fairly well represented by the unadjusted 20 per cent figure. In view 
of the differentiated marketing taxes imposed on wheat, rarge producers received less protection than 
any calculated average, small producers more. The adjusted figures for maize suggest producer pro
tection of some 40 per cent based on roughly comparable international prices. 

20 It is not to be expected that such stability should always be represented by moderate fluctua
tions around a horizontal trend. During 1885-1914, the value-per-hectare ratios of rye to wheat 
tended slightly downward and those of oats and barley to wheat slightly upward, while maize ratios 
first moved downward then sharply upward, uncertainly suggesting a horizontal trend (Chart 7). 
Sustained shifts in level of the value-per-hectare ratios of individual grains may be expected under 
conditions of (l) marked changes in consumer preferences reAected in prices but not yields per hec
tare, or (2) sustained changes in relative unit costs of production that arc reflected in prices but not 
yields per hectare or reflected in yields but not prices. The decline in oats value ratios after the end 
of World War I partly reAected reduction of the price premiums buyers had previously been willing 
to pay for oats as a preferred feed. In contrast, rising labor costs tended to raise the prices and values 
per hectare of maize relative to other grains except as new labor-saving machinery, better varieties of 
seed, and improved farm practices offset the increased wage rates by compensating cost reductions 
partly reflected in higher yields per hectare. Over the past decade government price discrimination in 
favor of maize has kept French maize prices abnormally high in relation to long-term equilibrium 
levels in international trade and apparently also above French equilibrium levels. 

A final limitation on sustained changes in the price ratios of grains used for feed is their relative 
feeding values. This economic control operates in all countries except those in which the government 
persistently intervenes to support the price of a given grain through export subsidization or through dis
criminatory production or marketing controls not similarly extended to other grains. 
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litically favored products like wheat, in heavy budgetary expenditures for export 
subsidies and surplus disposal, and as a last resort, in government restrictions on 
production or marketings of the products concerned. In importing countries 
similar production symptoms develop but impose little or no budgetary pressure 
unless protests from consumers, faced with higher prices, and from employers, 
faced with rising wages, force government officials to finance the higher farm 
incomes through some form of direct subsidy. 

In view of the long-expressed desire of many governments to help domestic 
farmers obtain "fair" and "stable" prices of leading grains, and in view of the 
importance of keeping such prices in line with changing long-term equilibrium 
levels and relationships, it is desirable to seek a rough index of the changing 
relative costs of production of the various grains and chief competing crops. 
This is needed whether the problem is to secure information to guide national 
policy decisions or (as in the present instance) to throw light on the effects on 
national production of past and anticipated future changes in (1) grain prices 
and (2) technical improvements. Since unit costs of production cannot be mea
sured satisfactorily by direct methods,21 the most that can be hoped for is a 
rough index of changing production incentives (price-cost relationships). One 
possible crude approach to such an index lies in combined consideration of three 
national statistical series, all of which are readily available and related in some 
way to the profitability of grain production: (1) the net annual prices received 
by producers of the major grains, (2) the annual yields per hectare of the same 
grains, and (3) their sown (or adjusted harvested) areas. 

Combination of the first two series results in annual value-per-hectare figures 
which should serve as a useful indication of the relative profitability of produc
tion of the individual grains, reflecting price influences on the one hand, and 
yield-raising technical improvements on the other. For proper comparisons over 
time, the annual value figures need to be deflated or expressed as ratios based on 
the value of the most representative grain (usually the most commercially impor
tant), thus ruling out the effect of substantial changes in purchasing power of 
the national currency. Supplementary analytical attention must also be paid to 
the changing relative costs of fertilizers, farm labor, and labor-saving equipment, 
since some grains and competing crops respond better to fertilizers than do others 
and some require relatively more labor or equipment, or show greater changes in 
such requirements over time. 

Fortunately, it is possible to test the general validity of the proposed value
per"hectare series as an indicator of changing economic incentives to expand or 
contract the production of a particular grain or of all grains combined. Since 
farmers can be counted on to expand their plantings of the grains or competing 
crops that they find most profitable at the expense of the least profitable, recorded 
area changes should correlate closely with any statistical measure that purports 
to reflect changing production incentives. 

This test appears to be fairly well met by the value-per-hectare ratios shown 
in Chart 7. It is clear that they provide a better basis for explaining the changing 

21 This woultl be true if only because artificially high government price supports or subsitlies for 
specific agricultural protlucts tentl to be quickly reflected in land values, which in turn raise calculated 
lotal costs of protluction. 
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shares of the total grain area claimed by the various grains (Table 3) than do 
the corresponding price ratios. For example, the sharply reduced value ratios for 
rye after W orId War II, together with the persisting earlier declines, suggest an 
explanation for the continuing downward trend of the rye area in the postwar 
period: this development could not have been anticipated on the basis of the 
price ratios alone. Similarly, the value ratios suggest more reason than do the 
price data for oats being more rapidly displaced by barley and maize after World 
War II than earlier. Even in the interwar period, when grain area changes were 
small and hardest to explain, there was relative expansion of plantings of the two 
grains-wheat and barley-that were best maintained in average values per hec
tare. 

CHART 7.-AvERAGE PRICES, YIELDS, AND VALUES PER HECTARE OF FOUR FEED GRAINS 

AS PERCENTAGES OF THE PRICE, YIELD, OR VALUE OF WHEAT, 

SELECTED PERIODS, 1885-1963* 
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• See Appendix Table III. 

The records of past relationships between value-per-hectare ratios and area 
shifts suggest four generalizations that deserve mention in attempts to appraise 
the probable grain production effects of current and future grain price proposals 
for the European Community and for France in particular. 

First, there appears to have been a general tendency for shifts in grain areas 
to lag behind changing value-per-hectare indications and to be large only in 
response to changes in value relationships that were both sizable and persistent 
over a number of years. 

Second, shifts of area away from a spring-sown feed grain (oats) have tended 
to be associated with compensatory expansion of a higher yielding feed grain 
also sown in the spring (barley or maize) and to have had insignificant effect on 
the areas of autumn-sown wheat and rye. On the other hand, the reverse has not 
been true. Decline of the share of autumn-sown rye in the total grain area has 
not been associated with marked increase in autumn-sown wheat, but has usually 
favored the two spring feed grains of highest relative value per hectare-since 
World War II, maize and barley. To what extent, if any, the higher quantum 
tax on large wheat deliveries may have encouraged large grain producers to shift 
from wheat to barley or maize after 1958 is not clear, but the available regional 
data suggest that this influence was probably minor. 
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Third, if French grain price ratios and value-per-hectare ratios of the postwar 
period are looked at in historical perspective, maize stands out as the grain that 
appears to have been most overpriced by government decrees of the 1950's. That 
maize has shown a greater percentage increase in area than any other grain is thus 
readily understandable. That the expansion of area has been smaller for maize 
than for barley reflects the geographical limits within which maize has a natural 
economic advantage over other crops, and perhaps also the higher requirement 
for labor in maize production. 

Fourth, grains that are expanding in area in response to rising values per hec
tare may be assumed also to be attracting increasing applications of fertilizer and 
other capital inputs on many farms, since price-cost relationships that stimulate 
increase of cultivation at the extensive margin operate similarly at the intensive 
margin. 

CONCLUDING OBSERVATIONS 

The preceding analysis demonstrates that French grain prices have functioned 
as one important element in a complex set of determinants of the volume and 
composition of French grain production. Scientific and technological changes in 
the broadest sense, spread of knowledge of better farming practices, and variations 
in general economic conditions have interacted with grain prices in different ways 
and different degrees at different times. In combination, these varying factors 
have resulted in overall net changes in grain areas and yields differing from re
gion to region and from one type of grain to another. The grain price levels 
("real" prices) and relationships prevailing over the past decade would have 
brought very different production responses in the 1930's and still different ones 
in the several decades preceding World War I. 

Within three-fourths of a century the French grain economy has witnessed 
a net decline of something like 35 per cent in the total grain area, a doubling and 
more of the average yield per hectare, and a resulting net increase in production 
of roughly 40 per cent. The two latter developments were concentrated chiefly 
in the period since World War II. None of these changes can be directly attrib
uted to prices alone and none to other factors alone. In the interwar period, the 
Great Depression was the most important single element; since World War II 
the dominant feature has been a group of heterogeneous factors known as "tech
nological progress." In both periods government intervention has sustained grain 
prices at artificially high levels, forcing them to play the role of an accessory stim
ulant to grain production rather than permitting them to adj ust agricultural re
sources in line with fundamental economic forces. 

The long-time contraction of the grain area, amounting to a net loss of over 
five million hectares (almost 13 million acres) over 75 years, mainly represented 
wartime shifts away from grain to pasture and fodder crops. After World War I 
grain continued to lose land despite irregular maintenance of real prices around 
prewar levels. In contrast, the period since World War II has been characterized 
by persisting recovery of earlier losses of grain area in the face of generally lower 
and declining real prices of most grains. Most significantly, grain has recently 
competed effectively for land in the major grassland regions, where permanent 
pasture has contracted partly in response to improving grassland management 
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that has included the transfer of some permanent pasture to better temporary 
pasture grown in long-period rotation with grain or other crops. 

Many of the noteworthy changes in the French grain economy since World 
War II have primarily reflected a remarkable agricultural revolution that is 
by no means completed. It has brought widespread introduction of higher yield
ing grain varieties (most notably hybrid maize and better strains of wheat and 
barley), improved agricultural machinery and equipment, relatively cheaper fer
tilizers together with increasing spread of knowledge about their use, and gen
erally better farming practices. In combination these developments have resulted 
in sharply higher crop yields and crop values per hectare, reduced requirements 
for farm labor (often the most limiting factor to production), and associated 
lower real costs per ton of grain produced. By 1950 French agriculture, and grain 
production in particular, had essentially recovered from wartime reverses except 
for some loss of crop area. Later, during the decade ending 1959-62, the nation's 
grain production showed a striking increase of 8.6 million tons or 61 per cent 
which reflected a phenomenal rise of 52 per cent in average yield per hectare and 
an area expansion of well over six per cent. The annual rates of increase of pro
duction, yield, and area in that decade were all without historical precedent. 

This remarkable record has led some observers to conclude that the full in
crease in French grain production since about 1950 is attributable to the many 
notable improvements just mentioned, with grain prices playing a negligible 
role. More specifically, some have argued that the unprecedentedly low real prices 
of grain in the past decade could not possibly have contributed to increase in pro
duction. And the still lower "world" prices have often been dismissed from con
sideration as "unduly depressed" because of the government-supported surplus 
production and huge subsidized exports of United States grain (primarily 
wheat). 

There is ample reason to challenge this view on grounds both of economic 
theory and of historical evidence. In an agricultural revolution such as that of 
postwar France, where grain prices have been maintained and increased in cur
rent monetary units only by means of government price decrees, marketing con
trols, and irregularly increasing surplus-disposal sales at subsidized prices, grain 
prices to producers have been held above equilibrium levels and have not been 
permitted to respond in normal manner to declining costs. Such a situation inevi
tably stimulates production. The pertinent question is not whether recent real 
prices of French grain have or have not been at historical lows or whether Ameri
can grain producers have been subsidized at higher prices (as they often have 
been); the question here is rather how much reduction in French grain prices 
would have been required to balance domestic supplies against demand at a long
term equilibrium level. 

Since this type of balance implies unsubsidized exports of surplus French 
grain-mainly wheat and barley-at "world" prices, attention must be given 
to the French claim that "world" prices have been artificially depressed by the 
grain policies of competing exporting nations. When close study is made of the 
domestic and export pricing policies, marketing controls, production and export 
records, and stocks financing provisions for grain in the leading grain exporting 
countries, no good evidence can be found to support the French view. Indeed, 
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it seems clear that world "commercial" export prices of wheat have more likely 
been held above than pushed below equilibrium levels since 1953/2 and that com
mercial export prices of feed grains have been much less (perhaps insignificantly) 
affected by government intervention. 

Probable Reduction in French Grain Output at "World" Prices, 1950-62 

The most important question, therefore, is how much French grain produc
tion would have differed during recent years if French prices had been essen
tially on a free international basis since 1951/52, the first postwar year in which 
the government-fixed price of any French grain was raised much above world 
parity. No firm quantitative answer can be given; but it is possible to arrive at 
a rough judgment of the probable order of magnitude involved. Price data sug
gest that if French producers had received international rather than protected 
domestic prices for the grain crops of 1958-61, their average net prices would have 
been lowered by something like 15 per cent for wheat (with more reduction for 
small producers and less for large ones), perhaps 8 to 10 per cent for barley, and 
roughly 30 per cent for maize.23 These figures are based on approximated annual 
export parities for wheat and barley and a shifting import-export parity for maize. 
Although closer to international parity than the price of barley during 1958-61, 
producer prices of oats and rye would probably have been lowered almost as much 
proportionally as barley if the latter, together with wheat and maize, had been 
priced on a "world" basis. Even greater price reductions would have been re
quired to put most French grains on an international basis during 1952-56, but 
the relative cuts required for one grain as compared with another would have 
been much the same. 

If French farmers had received the domestic equivalent of world prices since 
the end of the 1940's, they would have adjusted their farming operations to very 
different price relationships and value-per-hectare relationships among the indi
vidual grains, between grains and other crops (especially green fodder and roots), 
and between grains and livestock products.2-1 In particular, wheat would have 
appeared relatively less attractive to producers, especially small producers who 
could conveniently have raised more barley, green fodder, and livestock; the 
values per hectare of maize would have been much less stimulating to expansion 
outside of the Southwest maize belt, where the competitive position of maize, 
though reduced, would still have remained strong as compared with most other 
crops; the values per hectare of oats and rye would still have appeared depressed 

22 Since 1953/54 this has been largely accomplished by export pricing decisions made by United 
States and Canadian officials in line with implicit and explicit "understandings" between representa
tives of the two countries, and by diversion of huge amounts of surplus grain to nations granted great 
price concessions under P.L. 480 Title I. For fuller discussion of these important price policy devel
opments and their effects, see 8 and 9, pp. 353-70. 

23 For further details sec p. 258, note 19. The percentages given here are equivalent to those on 
p. 258n, but lower because they are based on the higher French domestic prices rather than on world 
prices. 

24 A basic assumption underlying the following discussion of production adjustments is that no 
other change would have been made in government programs that would have offset the effect of the 
lower grain prices or would have speeded differential advances in productivity. 

Although prices of livestock products, especially milk, would also have declined under lessened 
government support, an active consumer demand would have given greater relative advantage to pre
ferrecl products such as meat, beef in particular. This in turn would have given somewhat greater 
relative strength to green foddcr crops and permanent pasture. 
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in historical perspective; and only barley would have been favored more than it 
was in fact relative to all other grains. In general, the position of all grains would 
have been weakened relative to green fodder crops, perhaps certain root crops, 
and permanent pasture. 

After taking account of these hypothetical changes, the differing regional con
centrations and conditions of production of the various grains, and the nature and 
effects of the most pertinent "technological" changes of the postwar period, it 
seems reasonable to hazard the guess that French farmers would have responded 
to the lower "world" prices by increasing the total grain area only about a third 
to a half as much as they actually did between 1949-52 and 1959-62, and by using 
somewhat less fertilizer and other yield-raising capital inputs. Table 5 suggests 
the general order of magnitude of the crop reductions that might have been wit
nessed. 

TABLE 5.-ROUGH ApPROXIMATIONS OF POSSIBLE CHANGES IN FRENCH GRAIN 

PRODUCTION UNDER HYPOTHETICAL PRICING AT "WORLD" LEVELS, 

1949-52 AND 1959-62 AVERAGES* 

Area (million hectares) Production (million metric tons) 

All Other All Other 
Years of harvest grains Wheat grains grains Wheat grains 

1949-52 
Actual reported } 8.68 4.27 4.41 14.15 7.83 6.32 Possible at "world" prices 

1959-62 
Actual reported ............ 9.23 4.34 4.89 22.78 11. 55 11.24 
Possible at "world" prices .... 8.8-9.0 4.1--4.2 4.8 21.2-21.9 10.5-10.9 10.6-10.9 
"Possible" below "actual"' .... . 3-.4 .2-.3 .1 . 9-1. 6 .6-1.0 .3-.6 

Ten-year increase 
Actual reported ............ .55 .07 .48 8.64 3.72 4.92 
Possible at "world" prices .... .2-.3 -(.I-.2)a .4 7.0-7.7 2.7-3.1 4.3--4.6 

• Reported area and production from sources cited for Appendix Table I. All calculations are 
from less rounded data and the indicated differences may not always agree with the figures shown. 
See text for discussion of assumptions underlying approximations of possible production at "world" 
prices. 

a Ten-year decrease. 

The "reported" figures are averages of official estimates. For 1949-52 essen
tially the same harvest results might have been obtained if no domestic price pro
grams had existed, since the fixed domestic prices differed little from equivalent 
"world" prices until 1951j52, and even then were not far out of line with import 
prices of top-quality grain sold outside of international agreements.25 Primary 
interest centers on the "possible" production figures shown for 1959-62. As pre
viously noted, these are not true estimates but very rough approximations of the 
production effects of pricing French grain at "world" prices throughout the post
war period. Behind these figures lie carefully considered but uncertain opinions, 
based in large part on the information and conclusions presented on earlier pages 
of the present study. 

Although the margins of uncertainty and error are large, the figures in Table 
5 and the information on which they are based appear to warrant five major gen
eralizations. 

25 In 1951/52 France was a net importer of 643 thousand tons of wheat including flour and 
paste; whereas in all subsequent years except 1956/57 she was a net exporter. Until 1956/57 she 
ranked as a sizable net importer of feed grains, thereafter as a regular net exporter, except in 1958/59. 
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First, both the total cropland and the total grain area of France would have all 

expanded during the 1950's even if French producers had received "world" prices 
for their grain; but the expansion would have been significantly less than that 
actually recorded. The small part of the increase in cropland that reflected de
layed recovery from wartime handicaps would have taken place anyway. So, too, 
would something like half or more of the remaining increase that primarily rep
resented improved use of fallow land, shift from permanent to better temporary 
pastures with occasional plow-up and seeding of grain or root crops, and return 
to cultivation of unused agricultural land for which ownership titles were made 
more secure or government plans for consolidation were effective. This suggests 
that of the total increase in cropland over the ten years ending 1959-62, roughly 
three-fifths to two-thirds would have been recorded even in the absence of the 
special price protection which the French government gave the leading grains. 
Loss of that protection, however, would not only have reduced the total crop area 
of 1959-62, but also would have cut the share of grain below the near-record low 
of 50.3 per cent reported for 1959-62.26 (These facts and inferences are consistent 
with the assumption accepted for Table 5 that continued pricing of French grain 
on a "world" basis during the 1950's would have reduced the reported ten-year 
increase in the grain area by 50-70 per cent, and the average area reported for 
1959-62 by 3-4 per cent, an assumption independently arrived at on the basis of 
other facts and relationships.) 

Second, under such conditions, wheat would have suffered a greater loss of 
area than feed grains. Barley would have taken over a considerable part of the 
land lost by wheat, and maize, though more sharply cut in price by adjustment 
to a "world" basis, could still have been profitably expanded in favorable areas 
owing to the unexhausted impetus generated by recent introduction of high
yielding hybrid seed. (For Table 5 it has been assumed that wheat, officially re
ported to have covered 47.0 per cent of the actual grain area of 1959-62, would 
have remained on only 46.0 to 46.5 per cent of the smaller area planted to grains 
if prices had been on a "world" basis, both the reported and the approximated 
percentages being lower than they would have been in the absence of unfavor
able weather for planting the 1961 crop.) 

Third, since the phenomenally sharp increase in grain yields per hectare in 
the 1950's-51.5 per cent-accounted for the great bulk of the increased produc
tion between 1949-52 and 1959-62, the most important single question is what 
effect lower "world" prices would have had in restraining the increase in yields. 
The impact would have been greatest on the large, efficiently run farms of north
ern France. By 1959-62 operators of those farms had raised inputs of fertilizers, 
pesticides, and man-and-machine hours close to calculated optimum levels. At 
lower "world" prices, they could have continued to maximize their profits (as 
then calculated) only by somewhat reducing such inputs, an adjustment that 

26 It seems probable that this reduction would have been significant but not large in view of 
(I) the historically small changes that have been recorded in this ratio from one five-year period to 
another in peacetime periods (Table 2, p. 242), (2) the limited size of the price cuts required to put 
the net prices of most French grain on a "world" basis, particularly to large producers, and (3) the 
nature of possible alternative crops that might have bee~ grown, many less favored than grain by the 
"agricultural revolution" or more disadvantaged by shortage of labor. For purposes of calculation, 
the reduction is here approximated at 1-2 per cent below the level actually reported, suggesting that 
at "world" prices grain would have occupied 49.2-49.8 per cent of the total crop area of 1959-62, 
as compared with a reported 50.3 per cent. 
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would have resulted in appreciably lower yields. On the other hand, most French 
producers were still using fertilizers and other capital inputs so sparingly in 1959-
62 that the grain price reductions envisaged on the basis of "world" levels would 
not have warranted any cutback in use of these yield-raising elements. Even so, 
the associated reduction of cash income and the psychological influence of lower 
grain prices would probably have resulted in some reduction. (For Table 5 the 
assumption has been made that at "world" prices, the average yield per hectare 
of both wheat and all feed grains combined would have been only one to three 
per cent lower than reported in 1959-62.27 This reflects the belief that the "agri
cultural revolution" would have pushed French grain yields up almost 50 per 
cent over the ten-year period-roughly 95 per cent of the yield increase actually 
recorded-even if French grain prices had been at the lower "world" levels.) 

Fourth, these considerations suggest that French grain production might have 
averaged 1.0 to 1.5 million tons less annually during 1959-62 if the French gov
ernment had not kept the major grains priced above "world" levels. Although 
the indicated reduction is only 4 to 7 per cent, it would have been enough to wipe 
out half of the average annual net exports of 2.5 million tons which France pushed 
into world markets with the aid of export subsidies and special agreements dur
ing this period. By any economic standard such a reduction of competitive ex
ports would have represented a significant enlargement of the commercial import 
markets available to other exporting countries. 

Implications for the Future 

Even if the approximations in Table 5 properly reflect the effect of pricing 
French grains above "world" levels during 1950-62, they may nevertheless unduly 
minimize the role of government intervention in creating and maintaining dis
turbing world surpluses of grain. For wheat, if not also for maize and barley, the 
available evidence suggests that international "commercial" prices have been held 
significantly above long-term equilibrium levels since the mid-1950's by means of 
government controls over prices, marketings, and residual stocks operated pri
marily by the two leading North American exporting nations. To the extent 
that "world" prices were thus inflated, French wheat production was presumably 
stimulated by national and international price intervention even more than Table 
5 suggests. 

Looking to the future, it seems clear that marked technological and agricul
tural advances of many types will continue to be witnessed both in France and 
in other countries of the European Community. Such advances are likely to be 
speeded and extended by the Commission's constructive emphasis on plans to 
increase agricultural efficiency. It is therefore reasonable to expect persisting in
creases in yields per hectare and production of grain, successful efforts to save 
costly farm labor through reorganization of farm work and more mechaniza
tion, and declining real costs per ton of grain produced. Under such conditions, 

27 In view of the assumetl changes in grain price ratios anti the tliffering levels of fertilizer appli
cation on the tlifferent grains anti in the various regions of France, one might expect smaller tlcclincs 
in the yicltls of most intlivitlual feetl grains than of wheat. But since the alteretl price contlitions 
would have brought a change in area composition of the feed grain aggregate that would have reduced 
its average yield, the net reduction from the reported average yield of 1959-62 might have been almost 
the same for the feed grain total as for wheat. 
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the real prices of the various grains, and wheat in particular, should move down
ward both substantially and persistently from current levels. 

If, in the face of such changes, the Common Market governments insist on 
harmonizing the Community's grain prices at levels that will maintain or even 
push up the real prices of grain received by French producers over the coming 
decade, the grain production of France may be expected to expand sharply and 
the feeding of grain to livestock to increase less than consumer food preferences 
and general economic conditions would otherwise warrant. Such excessive real 
prices would seriously affect the interests of the leading grain exporting countries 
by adding another three to six million tons (say 100 to 250 million bushels) of 
grain to the increased exportable surplus that France will almost certainly have 
at the beginning of the 1970's solely as a result of continuing agricultural improve
ments even if unstimulated by national or international price protection.28 

In addition, such inflated grain prices would adversely affect the land-use 
pattern and cost-price structure of French agriculture and also the interests of 
consumers in the Common Market countries. Land that otherwise would be in 
pasture would be shifted to grain production; land values and rents would rise, 
weaving into the cost structure the discounted value of the anticipated high grain 
prices; and applications of fertilizers and other capital aids would be pushed up 
to levels out of line with long-term equilibrium prices. Simultaneously and no 
less significantly, the higher grain prices would raise the cost of feedstuffs, keep 
meat prices high and hold down expansion of meat consumption, retard the de
velopment of grain-feeding of cattle, and seriously curtail the expanding use of 
grain for feed. Such use is the only potentially big outlet for world grain sur
pluses in developed countries and the chief hope of bringing the grain-livestock 
economy of the European Economic Community into better balance with the 
dietary desires of consumers and general long-term economic trends. 

Fortunately, the basic Grain Regulation of the European Community does 
not include a rigid, highly protective pricing guide. Fortunately, too, it appears 
to be administratively possible for approved representatives of the EEC to nego
tiate with outside exporting countries the general level at which the Community's 
grain prices will be set-if not for I964/65, at least for years farther ahead. The 
chief hope for the future of the world grain economy lies in negotiations of this 
type, which will meet a first crucial test in the "Kennedy Round." If both the 
EEC and the United States take a more constructive, liberal economic approach 
La their own agricultural and trade problems, and if, in addition, they join with 
other GATT governments in approving badly needed modification of certain 
GA TT provisions relating to agricultural products (e.g., those permitting exces
sive, trade-restrictive use of exemptions and escape clauses), the year I964 may 
long be remembered as the turning point away from distorting agricultural price 
supports, essentially unscalable import barriers, and trade-disturbing export sub
sidies. 

Many experts consider it desirable or even essential to supplement the forth
coming GATT negotiations with an International Grain Agreement. Such an 
Agreement might be economically constructive, or it might be disturbing or in
effectual, depending on what it attempts to achieve and the instruments it 

28 The concluding chapter of the forthcoming book referred to above, p. 225, will contain addi
tional discussion of this subject. 
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employs. At present two very different proposals for an International Grain 
Agreement warrant attention. 

The first, currently in the limelight, would establish higher "world" prices 
than now exist for commercial exports of grain, particularly wheat, optimisti
cally counting on diversion of increasing surpluses to underdeveloped countries 
in the form of questionable "development aid." Such a price-raising Agreement, 
enforced in the face of persisting reduction in production costs associated with 
continuing rapid technological improvements, would encourage additional ex
pansion of grain production in many commercial importing and exporting 
countries. In the European Community, it would strengthen the influence of 
proponents of higher price supports and reduce the restraining burden of export 
subsidies. Although low-cost producers in the major exporting countries would 
gain a short-term price advantage, they would simultaneously face a contracting 
commercial export market and intensified export competition-even competition 
to supply grain as "development aid." The long-term imbalance in the world 
grain economy would thus be exaggerated rather than lessened by such an 
Agreement. 

In contrast, it should be possible to frame an International Grain Agreement 
that would strike at the root of the current world imbalance by gradually adjust
ing inflated national price supports downward to equivalent international levels. 
Such an Agreement might commit participating nations to make similar annual 
reductions in domestic price supports that are higher than, say, 90-95 per cent of 
the average "world" market price of the three to five preceding years. In the 
European Community, the United States, and other countries with currently 
inflated price supports, an Agreement of this type would lower prices to con
sumers, increase utilization of grain as livestock feed, and promote needed re
source adjustments, while guaranteeing to grain producers minimum prices that 
are realistic and economically defensible. The international effects would be 
equally or more important. Such an Agreement would increasingly expand in
ternational commercial trade in grain in line with relative national costs, and 
permit "world" import prices to reflect and balance the changing forces of world 
supply and demand. This implies, of course, international safeguards to assure 
non-competitive, constructive liquidation of government surpluses, probably with 
some special provision for the maintenance of modest price-stabilization reserves. 
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ApPENDIX TABLE I.-LONG-TERM TRENDS IN GRAIN AREAS, YIELDS PER HECTARE, 

AND PRODUCTION IN FRANCE, 1885-1962* 

Year of Total Rye, barley, Other 
harvest rcporteda Wheat oats, maize reported b Rye Barley Oats Maize 

AREA (thousand hectares) 
1885-88 14,428 6,964 6,847 617 1,640 927 3,720 560 
1889-93 14,335 6,783 6,950 602 1,552 953 3,887 558 
1894-98 14,322 6,882 6,872 568 1,503 861 3,929 579 
1899-1903 13,858 6,728 6,549 581 1,390 740 3,888 531 
1904-08 13,400 6,539 6,315 546 1,256 713 3,854 492 
1909-13 13,400 6,539 6,386 475 1,198 755 3,966 467 

1924-28 11,197 5,381 5,357 459 819 704 3,490 344 
1929-33 11,005 5,373 5,218 414 719 742 3,417 340 
1934-38 10,634 5,224 5,025 385 663 742 3,278 342 

1949-52 8,667 4,272 4,133 272 479 988 2,334 332 
1951-54 8,750 4,314 4,172 264 426 1,132 2,243 371 
1955-58 8,925 4,145 4,419 361 367 1,630 1,862 560 
1959-62 9,227 4,341 4,685 201 283 2,128 1,432 842 

YIELD (l00 kg. per hectare) 
1885-88 11.3 11.8 10.8 9.6 10.2 11. 8 10.7 12.3 
1889-93 11.1 11.5 10.7 10.0 10.6 11.5 10.4 11. 6 
1894-98 12.0 12.9 11.3 9.8 11.2 12.0 10.9 12.1 
1899-1903 12.4 13.7 11.4 9.5 10.6 12.7 11.3 12.1 
1904-08 12.6 13.8 11.7 8.1 10.9 12.5 11. 8 11.2 
1909-13 12.8 13.2 12.5 10.3 10.4 13.9 13.0 12.0 

1924-28 13.8 14.2 13 .6 10.8 11.3 15.0 14.0 12.3 
1929-33 14.6 15.4 14.1 11.2 11. 6 14.8 14.4 14.7 
1934-38 14.6 15.6 13 .8 10.3 11.6 14.5 13.9 15.8 

1949-52 16.3 18.3 14.5 11.8 11. 6 16.2 14.6 13.3 
1951-54 18.2 20.3 16.4 13.4 11.5 18.0 15.9 19.8 
1955-58 21.3 22.2 21.4 10.8 12.4 25.5 18.1 26.3 
1959-62 24.7 26.6 23.2 19.4 14.0 25.9 18.8 26.6 

PRODucnON (thousand metric tons) 

1885-88 16,240 8,240 7,410 590 1,660 1,090 3,970 690 
1889-93 15,860 7,830 7,430 600 1,650 1,100 4,030 650 
1894-98 17,120 8,880 7,680 560 1,680 1,030 4,270 700 
1899-1903 17,200 9,210 7,440 550 1,470 940 4,390 640 
1904-08 16,854 9,040 7,370 444 1,370 890 4,560 550 
1909-13 17,141 8,640 8,010 491 1,240 1,050 5,160 560 

1924-28 15,410 7,630 7,284 496 925 1,055 4,880 424 
1929-33 16,123 8,300 7,361 462 831 1,099 4,930 501 
1934-38 15,491 8,140 6,956 395 769 1,074 4,572 541 

1949-52 14,146 7,830 5,995 321 557 1,599 3,396 443 
1951-54 15,958 8,771 6,834 353 488 2,040 3,573 733 
1955-58 19,019 9,183 9,446 390 456 4,151 3,365 1,474 
1959-62 22,784 11,546 10,848 390 397 5,516 2,692 2,243 

• Data for 1885-1913 from France, INSEE, Annuaire statistique de la France: Retrospecti! 1961 
and ibid. 1951; for 1922-38 and 1945-61 from France, Ministere de l'Agriculture, Statistique agricole, 
various issues, and Revue du Ministere de {'Agriculture, various issues; and for 1962 from Calliers 
mcnsuels de statistiquc agricole, Supplement July 1963. 

a Includes wheat, rye, barley, maize, buckwheat, and rice (when significant) in all years, with 
minor crops reported only in later years as indicated in footnote b. 

b Buckwheat, which accounted for most of the area and production prior to World War II, and 
rice (insignificant before 1908) were the only other grains reported before 1913. Coverage was ex-
panded by the addition of mixed grains and millets from 1924, and by the further addition of sorghum 
and "other minor cereals" after World War II. 
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ApPENDIX TABLE n.-REGIONAL DISTRIBUTION OF ARABLE LAND AND MAJOR ROTATION 

CROPS IN FRANCE, 1924, 1935, 1952, AND 1960· 
(Million hectares) 

YcarU N WC EC S N WC EC S N WC EC S 

ARABLE LAND SPECIFIED CRopsb FALLOW AND OTHERa 

1924 4.39 7.76 4.45 6.00 3.72 6.54 3.45 4.71 .67 1.22 1.00 1.29 
1935 4.09 7.55 3.97 5.42 3.66 6.70 3.34 4.53 .43 .85 .63 .89 
1952 3.73 6.87 3.32 4.63 3.43 6.27 2.95 3.94 .30 .60 .37 .69 
1960 3.76 6.95 3.42 4.87 3.58 6.59 3.20 4.41 .18 .36 .22 .46 

Change 
1924-60 -.63 -.81-1.03-1.13 -.14 +.05 -.25 -.30 -.49 -.86 -.78 -.83 
1952-60 +.03 +.08+ .10+ .24 +.15 +.32 +.25 +.47 -.12 -.24 -.15 -.23 

GRAIN ROOT CROPS GREEN FODDERa 

1924 2.43 3.88 2.22 2.90 .49 1.22 .51 .70 .80 1.44 .72 1.11 
1935 2.33 3.69 2.03 2.71 .59 1.36 .53 .70 .74 1.65 .78 1.12 
1952 2.03 2.94 1.58 2.15 .66 1.22 .40 .45 .74 2.11 .97 1.34 
1960 2.23 3.01 1.66 2.30 .65 1.19 .38 .42 .70 2.39 1.16 1.69 

Change 
1924-60 -.20 -.87 -.56 -.60 +.16 -.03 -.13 -.28 -.10 +.95 +.44 +.58 
1952-60 +.20 +.07 +.08 +.15 -.01 -.03 -.02 -.03 -.04 +.28 +.19 +.35 

WHEAT RYE BARLEY 

1924 1.14 1.86 1.00 1.34 .08 .26 .17 .38 .15 .30 .15 .12 
1935 1.17 1. 86 .96 1.35 .04 .18 .12 .32 .14 .32 .15 .12 
1952 1.09 1.49 .73 .98 .02 .13 .08 .20 .26 .40 .20 .21 
1960 1.16 1.53 .75 .92 .01 .08 .05 .16 .66 .71 .45 .27 

Change 
1924-60 +.02 -.33 -.25 -.42 -.07 -.18 -.12 -.22 +.51 +.41 +.30 +.15 
1952-60 +.07 +.04 +.02 -.06 -.01 -.05 -.03 -.04 +.40 +.31 +.25 +.06 

OATS MAIZE FALLOW 

1924 1.00 1.14 .80 .56 .00 .00 .03 .30 
1935 .95 1.08 .73 .52 .00 .00 .03 .31 
1952 .64 .77 .51 .36 .00 .01 .03 .31 .10 .43 .31 .49 
1960 .32 .54 .33 .23 .07 .07 .05 .63 .04 .18 .17 .27 

Change 
1924-60 -.68 -.60 -.47 -.33 +.07 +.07 +.02 +.33 
1952-60 -.32 -.23 -.18 -.13 +.07 +.06 +.02 +.32 -.06 -.25 -.14 -.22 

* Data compiled from France, Ministere de l'Agriculture, Statistique ag11cole 1960 and earlier 
issues. Regions as shown on Map 3-A, p. 234: North (N), West Central (WC), East Central (EC), 
and South (S). See also Chart 6 and its general footnote. 

a Y car of harvest. 
b Summation of the area under grains, root crops, and green fodder crops as specified below. 
o Residual: reported arable land minus crops specified in a. 
d Including temporary pastures. 
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ApPENDIX TABLE IlL-RATIOS TO WHEAT: AVERAGE PRICES TO PRODUCERS, YIELDS PER 

I-hcTARE, AND VALUES PER HECTARE OF SPECIFIED GRAINS, 

SELECTED PERIODS, 1885-1963* 

Price Yield Val ue per hectare 
Crop years Rye Barley Oats Maize Rye Barley Oats Maize Rye Barley Oats Maize 

1885-89 71 70 76 70 86 100 91 104 61 70 69 73 
1889-94 73 74 83 76 92 100 90 101 67 74 75 77 
1894-99 70 75 81 76 87 93 84 94 61 70 68 71 
1899-1904 77 80 87 81 77 93 82 88 60 74 72 72 
1904-09 75 80 86 85 79 91 86 81 59 72 73 69 
1909-14 75 74 7B 81 79 105 98 91 59 7B 77 74 

1924-29 83 79 73 78 80 106 99 87 66 83 72 68 
1929-34 58 73 41 63 75 96 94 95 44 70 38 60 
1934-39 69 73 61 76 74 93 89 101 51 68 54 77 

1951-55 75 72 61 101 57 89 78 98 42 64 48 98 
1955-59 79 79 68 112 56 115 82 118 44 91 55 133 
1959-63<t 78 82 74 98 53 97 71 100 41 80 53 98 

• Price ratios for each period calculated from annual (typically crop-year) average prices, based 
on data from the following sources: 1885-1914 from France, Ministere de l'Agriculture, Statistique 
agricole annuelle 1931, and Statistique generale, Annuaire statistique de la France 1932; later data 
mainly from similar more recent official sources and for the most recent years primarily from EEC, 
Prix agricole (net average prices to producers) and estimates of the Food Research Institute. Detailed 
price data for the past 16 years will be presented in the forthcoming book referred to in the general 
note to this study. Yield ratios calculated from data in Appendix Table 1. Value per hectare ratios 
represent the multiplication of the price and yield ratios. 

<t Preliminary. Average net prices for the erop years 1961/62 and 1962/63 are partly estimated: 
they are based on calculated net average minimum prices which for 1962/63 resulted in somewhat 
lower ratios than the market prices (minus taxes) actually received by producers. 


