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The study eXamines groéwth patentialgof ¢orn in Franee, Italy, Spafn, eandthe
agevegate of Other Western Rurope (OWE) uhrougﬂ'1975 and 1980. Changes in production,
. causés of these changes,” and potgntial-develoﬁﬁentsoare investigated. Prquptigns of i
corn production for 1995 and 1980 are made assuming specified price levels and techy
logical devalopment, %{Qnsuﬁbtion,of corn £6r 1975 and 1980 is estfimated by usi
previous study. The resulting impact on trade, is presented, Corn:broduction .
than double from 1969-71 to 1980, with congfimption rising at a laggifig rate. ,g
utilization angd productiop of corn are estipated to be 45.0 and 33.4 million
=, tons, sespecgively. Thus, a net import reguf%eméﬁt%of 1.6 million metric tof
Western Burope’ is implied. This level of import needs would be below averag
°imports in 1969/70-1971/72. Since the Unifed Statés his the largest share of
ket {about &0 pefcent for 4960/61~1971/72), it would be:subje@t to jpost of th%
Major Heterminanfs of the growth pbtential of corn production in Western Europé'
. be the agritultural policies concerning prodycer pﬁ&ces for grains and=poultry aéé
‘stock products, develfpments’ in cogn prgﬁﬁ)tioné%echnology,_and improvement or exp
sion of resources use%bfbr coranrEductib . .
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L0 FOREWORD . . 2
v " This study & main focus is on evaluatdon of the corn ¢ . .
prbduction potential in-Wéstern Europe to 1975 and 1980, .
o ) Special atteation is given to France, Italy, and §pain,- the, . o
% " g region's major corn producers. %h evaluation is madeDof a ©
%H o probable corn utilization inm 1975 and 1980, and the implied
g- net trade impact is presented. . S .
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DEFINITIONS
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L] Coarse grains are cOri, {rgarley, oats, sorghuz__;;t, Tye, _anc{} oié-‘-h_er minor graias, such as
° a millet 2 buckwheat, and mixed grains, except where noted otherwise.
% [ " = . e il
! S S B e
i The metric system®is used throughout'ithis report. One metric ton equals 2,204.6
1§ : T :
= W pounds. : ¢
) : & “ . . o
P “hay = hectare or 2.471 acres.
= g_- . ;. % i
1 .kg., = kilogram or FPN46 pounds. & a
qu. = quintal or one-tenth of J..metxic ton. ‘
" ’d A crop vear—~for example, 31971/72—starts August 1 {1971) and continues through
i duly 31 (19723
1 L E A 4 3.
] In tables —— = not applicable. )
' o ) 5.
L] : & .
; >
;f 9
. MONETARY CONVERSIONS
‘::‘;.! i N
N g Country and currency - Offic¥al exchange rate, July, 1372
]' . o - Units ﬁ’er dollar -
. o 5
l} + Aldtria (schilling) © ra -t 23.3000
0y . i :
I Belgium~Luxembourg {franc) ¥ 44 .815%
A : o
Heod\ Francsji {franc) L g y 5.1157 &
‘ ; . | ﬁ‘_ést Germany’ (Deutsche mark) J;/ 3.2225
§ i ‘. R llﬂi “}
oo Greece (drachma) f" y a 30.0000
4 , . ) :'}"E ' o, :
Ttaly &ira) = § : : 581.5000
T Nethdtlands (guilder); : 3.2447 o
3.’ \. . #'J = . . (’1 ) T
'l Portugal: (escudo)” : 27.2500 T o
: . . 5 ,-{’l - )
i Spain (peseta) i ¢ - 6415000
‘|‘- ' . . - )
i Switzerland (franc} i I "!,_..____"3.8400
1 United Kingdom {pound) : 03838
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A 1 Weéstern Europe's corn production in 1980 is-pfojected at 33.4 million tons--107
L _ percent above the 1969-71 average. Utilization of corn will be an estimated 45 mil- ‘g
' o | " lion toms. Thé implied net import requirement & therefore projected at 11.6 m2llion

. tons, a 13-perceént drop‘from the level in 1968/70-1971/72 and 30 percent below the . .
177 7 .3-year high average of 1965/66-1967/68. o : L o

N

=

o The U.5. share of Western Europe's net corn imports averagid 60 percent from .,
1960/61 .to 1971/72. If it is assumed that.the United States will share propggﬂﬁgq.a'
N ly in the decreased import nded, U.S.: corn exports to Western Europe would drop from
= 8.2 mifllion tons in 1969/70~1971/72 to 7 millien in 1980/81. This decrease woulds oceur,
: despife (#Enexpécted rise in West European corn utilization--15.5 ®illion tons from
" 1969/70-1571/72 to 1980/8L. It should be noted that the fhplied net-import require- L °
= ment ~of311.6 million tons fo".1980/81 is also projected for 1975/76. Thus, the impact  ®

Co ofy tradge is estimated to be the same for the 2 years. ) —

a
L}

_ . w7 f u )

) West Eutopeap selfrsuffiéiency in corn (or maize, as the Europeans term it) is a,
fnticipated to inc 235€ from 55 pergéﬁt in 1968/6921971/72 to 68 percent in 1975/76 ;
and 74 percent i"?980/815 411 f?uf areas o Western ‘Europe—-France, Italy, Spain, - : )
and Other Westef&’Europe (OWE)--are projected to have gireater increases in preduction. o
than in censumption. The rate of increase in corn cutput will be highest in France, : :
followed by OWE, Spain, and Italy Price béostg,in these countrieg have encouraged
increasés in corn production, but other factors have also been imporfine. ° % -
RN . [CE r . s . # |
. o °r France, EﬁqilargesE'produceripnd the ¢nly, country in Western Furope self-suffi-
” : ciggt_in-corn;’£QCOugte& for 46'.pércent of West European corn production in 1969-71,
- By 1980, French corn'is expected t¥ account for 56 percent of West European output.
P Corn productiorn is .projected to apigoach 19 - million tons by 1980, almost 2 1/2 times : )
’ the level of 1969717 During the same period,: corn area,is anticiphted ‘to. alpost B
o : . double to ELS million hectares, largely at the expense o% cats, rye, and root® crops, -
. .4 such Y¢ fodder beets. Also, some ‘pasture and fallow land will be_éhifted\into corn. ‘ g

Yieldgware expectad to rise .from 5 toms per.hectare (80 bushels per acre) to nearly 7 . a

tons per hectare (108 bushels pér acre) by 1980, - . = o ? :

- o

w

30 piten. | o {
L Western Europe will feel the greatest impact in cofn production,from the develop~ *
Lot ments in France. France is notoecnly the largest West Eurdpeaﬁ’produce: but iz also N :
i projected to have the most rapid expansion ia corn production (154 percent from 1969-71" TR
i “  to 1980). These larger crops that are expected during the 1970's will be channeled. in-
£ to a rizing corn demand--mainly for poultry and pork feed rations--in France and in the .-
elght other countries in the European Community (West ‘Germany, Italy @ the detherlands, =) -
. Belgium, Luxembourg, tae United Kingdom, Denmark, and Ireland). French grain farms, = :
_'larger than those in, other West Eufdpean countries, generally allow France a more ef~ LTS
© ficient and profitable .corn production through the fullerggse of mechanizagion and :
o . more adequate. facilities for marketing. :
T, S-S - v : - . . .
., Italy's corn output will show comparatively little growth by 1980.” Potential N E

"

gy

- =
K = o
-

corm area is limited, and an expansion in output will have to come via improved yields. .
Production was record high “in 1972 with nearly 5 millioh tons. .Hybrid varieties, which
now account for about four-fifths of total corn area, have continued to replace domes- :
tic "nostrano varieties,, resulting in considerably higher, outiput per hectar®.  Expan- .
~ Sion in Ttalian corn Hroduction by 1980 will be limited because the shif%;to better '
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yielding hybrids will soon be essentially completed; the declinewin aralfite land, and -
thus, stiffening ‘competition from other CTOPS, notably fruits and vegetables, will con-
tinue; availability of new.irrigated land will be limited; and the small fragmented _© .
farm structure will hamper adoptidn of cost- saving technology ¢ _ : _—

> o . A w
Skl Total produetion by 1980 shonld reach almost’6 million tons (é%mpared with 4%6
**eeﬁﬁh million®tons in 1969-71). The increase will come from rising vields, since area will., o)
_ ““*emain essentlally unchanged. h o o y . e

_'S ainxqill continue to encourage higher corn productign through a number of Goy=
ernment programs. Output in 1972 reached 2.2 million tons--90 percent above the SRR
1965-67 <level. SinLe _1963; the Spanish Government\nas launched irrigation projects, .
subsidized fertilizer ard hybrid seed cos®s, and provided incentives. £5r eoqnerative o
= use of machinery. =In response ‘to theses programs, both corn area and ylelds HRave 'ﬁ
expanded . - T o & o s
R L ’ ' T

Spanish corn production in 1480 lS‘pIOJected to be= almost 4 willion tons more’ J <y

than twice the 1969-71 average. Yi2lds will increase almostﬂSO perceidt, from 3. 5ft9

over: 5 tons per “hectare. . o P . O . Tan
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Other Wegtern Europe (OWE) is an aggregafe grouplng of minor corn producerSP-!ggy R
Austria, West Germany, Portugal, Greece, Switzerland, ﬁeTgium, the,Netherlands, and
the United Kingdom~=%hich cufrently produce 14 perceant of west European coxrn. These
* countries %}1L>cont1nue to make a.sizable contribution to total corn ocutput in Western S
. Eurﬁﬁ_ ‘with preduction approaching 5 million tons by 1980, more than, double® the 1969- ;
71 level. Corn area is estimatipd to rise by 25 percent from 1969~7L\go 1980, with all- :
countries expanding area except Porfugszl. A’more. than <tyo-thirds risedn yields hg

~ AL 4

foreseen by 1380, with output apprcaching bons per hectare. : AR ¢ u é@
u'-. ) &
Austrian corn yields have been the highest ig Western Europe and are expected to
remain i the lead. ﬁie%ds have nearly doubled 31nce the- midfiftiesL in xesnonse\to i
better adapted Hybrid varieties and more intensiVe cultivation technigues., SimilarlyQ gy
corn area”almost doubled, but in a mich ‘Shortef period--1968 to 1972.. Traditionally =
a large net importer of corn, ‘Austria now borders om selﬁreuffic1ency. a®
. = 3 Lo ‘:ﬁ) qi'_} ) .
_” ”' West‘Germany s corn - product1on was relatlvely unimportant in the 1950's. By ;97f . ;\\'
production had increased to nearly 600,0007 tons, led in large part by a rapid expan51on” SN

of area. o o o _
) = N B e o

o Sy Pdrtugal's corn production has not deviated much, except in years, of unusual
@ weather, from the average 550 800 tons produced during the 1960's. Inereased yields

¢ . have been offsetting a declining corn area. Nevertheless, Portugueee corn yields are
N the lowestwin Western Europe, partly because farmersjinterplant corn for grainarca
? L with beang and corn for forage. Also, onlysone-tenth of total corm- area is planted ¥
1
H

q 3 ) Q

&

with hybrid varieties. ‘The shift away from native corn varieties coptinues to be siow. &
. Portu\El is expected to contlnue to depend on corn imports for about half of its re- . o
%? . -quirem®nts durlng the 1970 s. _ .

I
5 u
]

L2 Greece's corn ‘area has 1nereased slightly in. recent yBars due to “fricreased avail-
ability of irrlgated land and encouragement under a “15-year economic planoto inciéase
self-sufficiency. However, most of the’ increase in corn production has resulted from ®
highex yields. Output in 1972 was over 600,000 tons, more than double that@pf the )
midsixties. ? e Y. L . a ' )

‘.li-_ o - o N i 4 A i

Sw1tzerland’s corn production has also“risen, in large part the result of in-
creased area., However, produttive Swiss grain area“is relatively llmlted and expan- -
sion may be only modest through 1980. ’ . a T
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0 © B ol ® Belgium the Neth® rlands, and the United Klngdom Will continue toiﬁb‘qslatlvely
. @ ;§Q?; minor coqp prodﬁcers, as” the présently available -corn varjeties are.not suitable for- .
y ) the climates in thése countries. Alsoh thesé countries*db hot have”auffiCLentuy large W
da @ = enoughf?otentlal corn area to have an important ifpact on the total of West European N
. ; carn qutput., Neverthelessf coxrn crops will expandein these countries as in all®the
o, el porn—produc1ng countries ‘of Western Europe. " . .
- ‘_ o o N o & i
. The production projections in thls rgport are based on drdinary least-squares .
analysis, with specified price and technolbgical develupments assumed. » For the quan-—
. © - titative aspects of this repoxt, national econcmic development plans, past experiences
' szand developmenns, and other factérs were analyzed and used_to determine the 1ndependena
o ) variables'and their future®values. Trend analysis was also" uséd, mostly for estima-
ting Elelds. . . co - = . o .
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L _ GROWTl-f POTENTIAL OF CORN PRODUCTION IN WESTERN. EUROPE“ : i
- e ST ° THROUGH 1975 AND 1980 3 N . o . . :
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INTRODUCTION '

Corn has become increasingly 1mportant in the agrxcultural economy of Western
Europe: In the early and mid-1960's, the region 's demand for corn tended to increase
more rapidly than its production, resulting in a sizable increase in net imports.

More recently, West European corn production has grown somewhat faster than regional
demand. Although remaining high, net imports of corn have fallen from the 1967/68
peak of 17.2 million tons.

Although West European corn production accounts for only about 6 percent of total
world production, it is a crucial factor in determining the world import market for
corn. Western Europe is the world's largest market for corn, usually absorblng about
65 to 70 percent of total world imports. The U.S. share of Western Europe's net im-
ports has fluctuated, but the average for 1960/61-1971/72 was about 60 percent. About
cne~half of U.S. agricultural exports of corn have gone to Western Europe in recent
years. With rising demand for livestock and poultry products and a competitive price
relationship, an expanding West Furcopean market for corn seems to be a reasonable ex-
pectation. The gqprastion arises as to how this market will be supplied in the future--
largely from domestic production or from imports?

Thi.s report analyzes the growth of West Furopean cern production, 1/ with empha-
sis primarily on the three major producers: France, Italy, and Spain. Its primary
objective is to provide a quantitative explanation of corn production in Westerm
Europe and to determine the impact of econemic, institutional, technelogical, and en-
vironmental factors on corn cutput. These results are used as the basis for project-
ing corn production levels through 1975 and 1980. These production projections,
matched against estimates of consumption which were determined on the basis of a pre-
vious study (66), 2/ provide estimates of corn imports by Western Europe in 1975 and

1980.

Methodologz g

Equations invelving factors that affected corn production were estimated by using
the ordinary least-squares methed. Equations were estimated separately for the three ~
major producers-—France, Ttaly, and Spain--for both area and yield. For the remaining
corn-producing countries in Western Europe, termed Other Wedtern Europe (OWE) in this
repert, yield was estimated for the aggregate OWE by using trend equations. Area for

1/ This analysis is concerned with corn for grain. However, the relationship be-
tween corn for grain and corn grown for silage and forage is considered to the extent
permi.tted by the limited information available.

2/ Underscored numbers in italics refer to items in Literature Cited at the end of

the text.
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" duétion estimated directly. _
: 1ﬂto the«forces affecting corn production”was prgvided.

T
iy
e Il . . ; Q . i '_ =
hpﬁE'countries was estimated directly for gach country rathlier than from a sﬁ%c1fic equa-
Eﬁ@bn; however, tremnd analysis was in Some cases uged as a guide in making shfise esti-

mﬂteé. Sincquroduction patterns differ and the potential for éxpansion’ of output

*gqiesJamong these ccdﬁtries, area and yield .were analyzed separately, rather than pro;“
Through this method, a basis for a more indepth analysis

. 0
N o
. .

v Corn's”Positicn in Apricultural Eﬁcnomy and Trade

Production -

Corn is the third most important grain produced in Western Europe, following wheat
and barley. 1In 1971, output totaled 17.8 million tons (tables 1 and 2). 1In 1972, corn
production rose to 18.5 millien tons. From 1955 to 1971, total output inereased at’ an
average annual rate of over 6 percent. 3/ The growth rate for Western Europe was essen-
tially the same rate as for the combined total of the three major preducing countries.
These three--France, Spain, and Italy-—account for 85 percent of the West European corn
cutput, France's main cotn-producing regions are the Centre and Parisienne {Center and
Paris) in the North and the Aquitaine in the Socuth (fig. 1). The Po Valley is most im-
portant in Italy. Galicia and Asturias-Santander are the most important in Spain.

Corn area in Western Europe increased less rapidly than production, with improving
yields explaining the bulk of increased output. Yields doubled from 1955-57 to 1969-71.

Consumption

Utilizarion of total grains, coarse grains, and corn for all purposes (feed, food,
industrial, seed, and other) has steadily expanded in Western Europe (tsble 3). Corn -
accounts for about one-fifth of total grains used and one-third of coarse grains used.
Corn utilization increased at an average annual rate of 6.2 percent from 1955/56 to

1871/72. 4/ QCorn for all uses is estimated to have surpassed 31 millioun tons in
1971/72.

Poultry and livestock account for approximately 85 percent of all West European
corn utilization. The amount fed averaged 25.6 million tons for 1970/71-1971/72
(table 4)--a level 50 percent greater than the average 17.1 million tons fed in 1960/61-~
1964/65. Corn accounts for more than one-third of the coarse grains used for feeding,
compared with less thaw-30 percent in the early sixties.

France, Spain, and Italy accounted for 60 percent of corn consumption in Western
Europe during 1967/68-1971/72. Although the bulk of corn used in these three countries
is fed to poultry and livestock, in some countries (particularly the United Kingdom),
important quantities are used for industrial purpeses, including the manufacturing of
glucose, starch, cornmeal, corn oil, breakfast foods, and adhesives. The brewing and
distilling industries alse require substantial amounts of corn.

The self-sufficiency ratio—-corn preduction divided by consumption--~ghows that
Western Europe supplied about one-half of its corn needs from indigenous production
during 1967/68-1971/72, compared with 82 percent for coarse grains and 86 percent for
all grains, excluding rice. France is the only West Furopean country to have reached
and exceeded self-sufficiency. Self-sufficiency ratios for 1967/68~1971/72 are as
follows: )

3/ Based on linear trend with the coefficieént of determination, r2
4/ Based on linear trend with the coefficient of determination, r
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Corn is the grain imported in largest quantities by Western Europe, both in total

and from the United States.

Total West European corn imports rose substantially during

the early and mid-1960's but have tended to remain on a plateau of about 18 millioun

tons in recent years {tabhle 5).

Net imports—--those excluding imports from West European
suppliers~-have fallen from the 1967/68 peak of 17.2 million tens to approximately 13
million tons in recent years.

Table i --Corn aree, yield, end production for principal producers in Western Furope and total Westetn Europe, 199%-71

France Italy Zpain
Year

Ares, YiEl  [Preduction | Area ¥ield ,Preduckion | Area. Yiell [Production
1,000 “Ouintals/ 1,000 1,000 Yunintala/ 1,000 1,000 Quintals/ 1,000

: hectares hectare  metrie tons heclbares ticetere  metrie tens hectares. heeiare metric tons
1959, . . . . . . hs3 a1 1,001 1,237 25.9 3,004 34h 17.3 f16
1956. 653 26.A 1,736 1,25k 7.2 3,k10 - 39 19.3 T1h
1957, 4w .. - shi 25.6 1,392 1,751 27.9 3,495 376 20,5 7l
1958, . . . . .. 590 28.4 1,A73 1,217 30.1 3,670 38g ?3.6 914
1959, . . ... . 7Ok 25.9 1,808 1,193 32,5 3,879 hos 23.7 959
1960, . . . . . . dab 3.1 2,813 1,188 2.1 3,813 a8 2.6 1,018
1961, .+ v . 4 . . 975 25.3 2,470 1,197 32.9 3,936 Ly 23.9 1,067
1962, . 866 21.5 1,864 1,120 29.1 2.263 W30 214 oo
W63, . . . .. 955 Lo.A 3,877 1,121 32.9 3,692 L8y 2h.0 1,171
e, .. L. L. 86 23.6 2,109 1,072 36.9 3,950 514 230 1,703
965, . .. . .. 871 9.4 3,20 1,028 3.3 3,317 78 23.9 1,1k
1966, . . .. .. a61 hs. o k ko 987 359.5 3,510 LGz 2h. 5 1.18h
1907, 1,013 40.6 L bk 1,017 8.0 3,860 [esd 25.0 1,108
1968, 1,002 52.6 5,379 067 k1.3 3.591 523 af.n 1,473
1I9A9. & v v v v . 1,184 8.3 5,723 1,000 h5.1 b 506 gl 30,5 1,507
W70, . . v ... 1,483 410 7,581 1,026 kA1 h 729 525 35.6 1,868
WL ... L. 1,635 4.0 8,771 936 b7t Iy b5g sho 8.1 2,054

Frence, Italy, and Spain Total of Other Western Europe l/ Total Wesiern Europe

Area Yield ;Prol!'..r:h i Aiew 7 Yield | TProductian Area | Yleld ;Produotion
1,000 Quintals/ 1,000 1,000 Quintals/ 1,000 1,000 Quintals/ 1,000

: hectares hertare melric tons  hectares hectars metric tons hectares hectare metrie Lona
1955, .0 .. .. 2,046 20 k911 (it 2.2 930 2,821 20.8 5, Bl
1956, & & v . .. 2,276 25.9 5,862 776 1.6 go2 3,052 228 6,76k
1957, + v v v . W 2,171 26.1 5,659 756 11.k 860 2,927 22.3 f,519
958, - . .. .. 2,196 28.% 6,250 739 1.2 829 n,095 4.1 7,088
959, . . . ... 2,308 28.9 6,063 Thi 12,7 a3 3,042 #5.0 7,606
960, . .. .. 2,ko 31.3 7,538 T 13.3 988 3,184 ar.l 8,600
AL, . . . . . 2,619 28.5 LT3 48 15.2 1,13k 3,367 25.0 8,607
WGR2. . . . .. 2,86 25.0 &,0lr 735 15.1 1,110 3,151 22,7 7,157
A3, .« . .. ., 2,563 3h. 1 8,70 7ho) .8 1,069 3,303 29.8 a.837
wheh, ... ., 2,h82 29.3 7,003 g 16.4 1,149 3,801 6.1 B 4k
1965, . . . . . . 2,377 33.1 7379 L0 ih.g 1,060 3,087 ?9.0 8,939
W66, . ..., . 2,430 37.1 g, 00k 703 i8.0 1,26k 3,13 3.8 10,268
1967, « v, . . . 2,508 36.9 9,166 ATH 21.5 1,k 3,18 330 14,430
1968, . . .. 2,512 3.2 10,843 1z 23.0 1,636 3,224 38.7 12, b7g
WEG. » . .. .. 2,678 h3.8 11,736 760 27.p 2,192 3,h58 L, 1- 13,868
970, . .. .. . 3,034 a7 1,178 A1 28.3 2,204 3,806 hka g 16,k
1971, . . . . il 3,111 hg.2 15,296 faieis) 31.6 7,553 3,919 Le, R 17,850

1/ Other West Furopean countries. are Austria, West fermany, Porbugal, fireece, Switzeriand, Delgium, and Netherlands. See

Sources’ (b7, 48, 78).

- tehle 2 for erea, ylelds, an? production,




Table 2 —-Corn azrea, yield, and produstion for rinor producers (CWE) in Western Furope, 1955-71

fmstria West Germany f Portugal f Greece

Area © Yield ° Produckion’ Arvea © Yield [ Production’ d4rea ' Yield ‘Produetion © Area © Yield [ Production

on  Quintals/ 1,000 1,000 Guintelsf 1,000
ha. M. ua. ha. #.T.

1,000 gquintels/ 1,000 1,000 Guictals/ 1
M.T. ha.

[

=
‘m
T

152
1kl
1o
155
hE
213
198
133
g4
212
187
275
316
399
£of
A1z

722 2 5:.1

37 228
LAl 228
Lo~ 21k
Lz5 20k
g 20k
LFY 21D
Fam 191
5Gi 18R
523 1B
597 150
559 14k
565 139
577 133
sLE 137
553 17
SEL 159
24 143

285
238
257
206
290
el
270
2543
312
£H9
258
275
339
75
L3¢
27
584
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Switzeriend : Belginm : Wetherlards 1/ : Total minor producers

Srea © Yield | Production’ Area  Vield ! Proluction’ hrea | ¥ield ‘Production | Ares  Yield ' Production

"

: 1,000  Quintals/ 1,000 1,000 Guintals/ 1
ha. H.T. ha. na.

0c0 1,000 Gointals/ 1,000 1,000 Quintels/ 1,000
ha. ha, M.T. ha. ha. M.T.

o
&

bG35
L2.8

23 TTL
T7e
758
Tho
Tkl
7hh
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Ti9
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10 k5,0 ; g12
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1/ 1962-69 corn production was essentially zero; 1970 an? 1571 date are unofficial. Scurces: (47, 48, 52, 76).
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Table 3 --Weltern Europe: Total gfain, coarse grain,
and corn consumption, 3/ 1960/61-1971/72

: 5 : '
‘ Share of corn of-. ! COYn consumed by

Motal ! Coarse : poultry and live-

Year :graj_ns 2f graj_ns M Corn : Totul : Coarse . stock as share of
: Bk : ¢ graing : grains” : tétal use
: - <1,000 metrie tons- - 020 - = - - - - ‘.Percent- - - - - - -
1960/61. . .: 112,230 66,400 16,766 15 25 86
1961/62. . .. 114,994 69,597 18,845 b o7 87
1962/63. . .: 118,350 71,291  19,kké 16 27 82
1963/6h. . .. 122,204 76,427 22,899 19 30 85
1964 /65. . .: 123,425 76,955 22,221 18 29 86
1965/66. . .: 128,026 80,608 24,901 19 31 84
1966/67. . .: 129,593 83,159 26,227 20 32 86
1967/68. . .: 135,163 87.,b70 27,741 21 32 86
1968/69. . .: 135,279 86,480 27,418 20 32 8l
1969/70. . .: 138,873 88,h04k 27,553 20 31 8h
1970/71 3/ .. 1b1,kSh 89,268 29,511 21 33 8k
1971/72 3/ .: 145,093 93,173 31,292 22 34 84
1/ Includes feed, food, seed, industrial, and other uses. g/ Excludes rice. E

3/ Preliminary.
Sources: (48, 74, 75, 76).

Table & --Western Europe: Total grain, coarse grain, and corn
consumed by poultry and livestock, 1960/61-1971/72

Share of corn of--

Total Coarse

Year - : ; Corn Total Coarse
grains }/: grains grains grains
- -~ - ~1,000 metric tons- - - - - - -Percent- - -
1960/6L. . . . . : 60,847 53,01k 14,380 2k 27
1961/62. . . . . : 62,818 55,852 16,394 26 29
1962/63. . . . . ¢ 63,709 57,161 15,852 ol o8
1963/64. . . . . 69,083 61,646 19,548 28 32 Cod
1964/65. . . . . 7Lk 62,465 19,068 27 30 R
1965/66. . . . . : 74,322 Bl 792 21,015 28 32 ' T
1966/67. . « . . : 76,343 67,501 22,676 30 3l
1967/68. . . . . : 82,798 72,297 23,754 29 33
1968/69. . . . . 82,695 70,965 23,279 o8 33 «
1969/70. | 85,7he 72,196 22,94k 27 32
1970/71 2/ 89,023 73,500 2k 537 28 34
1971/72 B/ . . . ¢ 91,817 77,195

26,752 29 39+ A

1/ Excludes rice. 2/ Preliminary.

Sources:

(48, 74, 75, 76).
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Table 5 -~Wesbern Ewrope: Total and net corn imports sfid U.S. share, 1960/61—197;!72

: E : Share of total : Share of ret

: Corn imports : : corn imports corn imports
_ Yeszw : :+  From : iFrom  : Of total  from . °
¥ ¢ Total : United : ‘Het g/ :United:coarse grain:Uﬁgged:Ofaggtiﬁ°2§§§

: ‘:  States : :States: imporbs. :states:gr P

% i - 1,000 metric tons - - - - - - 2 -Percent- - - - =

1960/61.....: 8,493 i, 557 7,851 54 55 58 58
1961/62.....: 11,021 6,374 10,729 58 57 59 63
1962/63.....: 12,623 7,116 11,889 56 62 60 66
1963/64.,...:  1h,540 7,343 13,349 51 68 - 55 75
196&/65.....2 1k, 220 8,446 . 13,123 59 65 64 75
1965/66...,.: 18,285 12,011 16,408 66 67 73 73
1966/67.....: 18,057 8,605 16,155 48 68 53 76
1967/68.....: 18,799 9,553 17,155 S1 75 56 86
1968/69.....: 18,333 7,h83 14,812 41 86 51 93
1969/70.....; 17,802 8,757 13,108 Lo 8y 67 88
1970/71 2/..: 18,380 7,993 13,236 Ly 62 60 68
1971/72 2/..: 18,942 7,796 13,642 il 71 57 93

1/ Imports from West European suppliers subtracted from total imports.
2/ Preliminary.

Sources: (48, 74, 75, 78J.

Corn's share of total imported coarge grains expanded from about 56 percent in
the early sixties to roughly 75 perc.nt by the end of the decade. The U.§. share of
the West European corn market declined from 56 percent to 44 percent in the same per-
iod. The considerable decline in 1968 was due to low U.S. export supplies and to larg-
er than usual imports of other feed grains as a hedge against possible shortages in
feed supplies {table 6). The U.S5. share rebounded in 196%9/70 and 1970/71, but de~
clined again in 1971/72.

The principal importers of corn in Western Furope are Italy, the United Kingdom,
West Germany, Spain, and the Netherlands. Together, these countries accounted for
over four~fifths of regiomal corn imports during 1967/68-1971/72. These countries are
also the most important markets for U.S. corn, importing almost 80 percent of all U.S.
corn shipped to Western Burope. o

Physical Comnstraints on Corn Expansion

The factors constraining the expansion of corn production differ greatly for the
Mediterranean area and the northern area of Western Europe. The Mediterranean area is
characterized by irregular rainfall, usually very scarce during the corn-growing season.
The major obstacle to expanded corn area is lack of moisture. Research to develop
drought-resistant corn varieties is well advanced:; however, research to develop corn
plants that can grow satisfactorily on lower total water intake has not advanced as far.

7
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Table & --Western Europe: Total and net coarse grain imports and U.S.
: share, 1960/61-1971/72

in i : X
: Coarsa grain imports : Share of total coarse

Year : . Froim : . grain imports From bthe
Total : United : WNet 1/ - United States
v : ~: SGtates : :
- - -1,000 metric fons- - - Percent
1960/6L. . . . . 15,489 7,671 13,632 50
1961/62, . . . . : 19,364 9,135 16,963 b7
1962/63. . . . . : 20,337 10.884 18,118 Sl
1963/64%. . . . . : 21,384 9,484 17,783 by
1964/65. o . . . : 21,724 10,788 17,525 50
19A5/66. © . . . i 27,459 15,870 22,489 58
19F6/67. . . . . : 26,514 12,b1h 21,297 by
1967/66. . . . . : 25,039 11,026 19,940 L
1968/69. . . . . : 21,22k 9,740 15,978 hé
1969/70. . . . . . 21,144 8,921 1,817 Lo
wro/7r 2/ . . .+ 26,787 9,51k 19,h22 32
197Y/72 2/ . . . ¢ 26,AL7 g,okk 1k,736 31

l/ Imports trom West Furopean suppliers subtracte:d freom total imports.
2/ Preliminary.

Sources: (48, 74, 75, 7).

The availability of irrigation is the key fTactor governing the expansion of corn pro-
duction in this area.

In the northern areas of Western Europe, corn expansion is hampered by the follow-
ing factors:

Day-night effect of the short autumn days, which slows maturity

Early frosts, which damage corn in the fall

Low soil temperature at time of planting, which retards germination

High moisture level at harvest, which often necessitates the use of artificial
drying equipment and which, in addition, is ceonducive to stalk rots.

A great deal of agronomic research has been devoted to development of corn varie-
ties which overcome these limitations. As a result, the northern corn-producing “ound-
arv has advanced rapidly northward in the past decade. MNew hybrid varieties that lend
themselves to a shorter growing season and cool weather during the early growing period
will continue to push corn production farther north. Most of the new hybrids contain
COrn germ plasm‘if from varieties of northern or European origin, rather than
adaptations of U.S. seed.

S/ Cells that bear the hereditary characteristics,
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FRANCE

Corn Production--Historical Development

! Corn has been a traditional grain crop in France, but its importance has increased

{ dramatically in recent years. In 1955-57, corn averaged only & to 7 percent of both

total grain area and production (table 7). The area planted to corn in 1955-~57 averaged

roughly one—fourth that of oats and one-third that of barley; average corn production

was about one~third of barley and two-fifths of oats. France's corn production has, '

. ; however, been steadily and .3apidly increasing since the midfifties. Production totaled
: 8.6 million tons in 1972, even though poor weather conditions at harvesting cut the

d output by about 1 million tons.
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The sharp increases in corn production came from both increased area and increased
vields. Corn area increased rapidly from 1955 te 1961, but then remained stationary
until the midsixties at about 900,000 hectares (table 1). The sharp decline in demand
for cats, as mechanization replaced horses, pushed ocats from the flat and good soils in !
the northern and west-central regions of France during the 1955-61 period (fig. 2).

Higher yielding barley and corn replaced the oats. The replacement of national grain
policies by the Common Market grain regulations during the transitional Common Agii-
cultural Policy (CAPY periad (1962-67) apparently discouraged French farmers from In-
creasing corn area; however, barley area increased substantially. After the adoption
of the unified European Community (EC) grain prices in 1967, and in response to a more
favorable situation for corn preduction (see page 16 ), the farmers began to expand
corn area. Starting in 1969, area began to increase rapidly. In 1871, corn area
rzached 1.6 million hectares, 72 percent abave the 1965-67 average; corn area in 1972
was 1.9 million hectares.

Except in years of very favorable weather, corn yields fluctuated around 25 quintals
per hectare during 1955-64., However, average corn yields in 1970-72 were just about
double the 1955-64 average. This sharp increase in yields is attributable to wide-

) spread improvements in technology, such as improved corn seed, more adequate applica-
tion of fertilizers, and increased use of herbicides and pesticides. These improve-
ments are discussed starting on page 26.

Although total French grain production reached 40 million tons in 1972, more than

[ double the average level in 18535-57, the share of corn in total production rose fram 7
to 22 percent. Also, coarse grain production more than doubled to 22 million tons. In

1972, corn accounted for 39 percent of total coarse grain production, compared with an

average of 14 percent in 1955-537. =

The southwest 6/ was until recently France's leading corn region. As a result of
climatic factors and the competitive advantage enjoyed by other regions in producing
livestock or other crops, corn growing was concentrated in the southwest for many years.
Except in the wvalleys and some hill areas, soils and climatic conditions in the south-
west are not considered very favorable to agriculture. Moisture and rainfall are fairly
high along the Atlantic coast but decrease inland, and summer drought is common in many
areas. However, high temperatures and adequate moisture and rainfall during the germi~

- nation period have encouraged corn growing in the region.

In 1955-57, the southwest accounted for more than two-thirds of corn area and more
than half of production. Until 1968, it had continued to dominate the country's corn
production, with about one-half of total area and almost cne-half of productiom.

6/ Region IV in fig. 2.




Table T --France: Grain area and production, selected averages, 1955-70, annual 1970, 1971, and 1972

Total f f Coarse grains
grains

i/ f f Total f Barley f Cora f Oats

1,000 hectares

8,887 4,808 1,746 550
9,058 4,938 2,593 oL
9,355 5,304 2,886 1,231

3,269 5,523 2,953 1,489
9,394 5,417 2,668 1,635
9,554 5,556 2,639 1,877

1,000 metriec tons

19,14k 10,101 L 236 1,407
29,063 15,721 8,037 3,957
32,616 18,4hok 8,866 6,17k

31,467 18,545 5,009 7,420
36,122 21,002 9,010 8,270
39,955 22,254 2,990 8,596

lf Includes rice.
2/ Preliminary.

Sources: (48, 78).
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However, marked changes have occurred in more recent years {tables 8 and 9). During
the midsixties, corn area in the southwest declined slightly, while expanding rapidly
in other regions. More vecently, the declining trend reversed, but in 1870, at nearly
500,000 hectares, the southwest's corn area was still nearly one-fifth below the high
average in 1960-62., Although sharp increases in yields have permitted a substantial
increase in cors production above the levels of the early 1960's, the southwest's share
of production dropped to slightly more than one-fourth by 1970; its share of French
corn area was down to one-third.

RN PSS W ¢ S
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Since varying rainfall conditions in the southwest have frequently caused wide
variatrions in yields, the expansion of corn productien in area outside the southwest
has been a major factor in stabilizing French corn yields.

The north 7/ is now France's leading corm region. 1In 1970, it account=d for more
than a third of the corn area and close te half of production, compared with an average
of 8 percent of area and 10 percent of production in 1955-57. Corn area in the North,
particularly in the Centre and Parisienne regions, has steadily and rapidly increased
- since the midfifties. Total corn area in the Centre and Parisienne regions rose from
[ 17,000 hectares in 1955 to 380,000 hectares in 1970.

The northern region has the most fertile soil in France. It is characterized by
large farms, many over 100 hectares. Mechanization on the large farms is quite ad-
vanced, and use of fertilizers is widespread. Corn production in the northern region
was given an initial boost in 1956 when frost destroyed most of the winter wheat, en-
couraging farmers to plant barley and corn in the spring. Yields turned out better
than expected, and further experimeatation with corn was encouraged. Where previously
sugarbeets and potatoes were often planted 1n advance of wheat (still the dominant crop
of the region) in the crop rotation, corn became increasingly important. The reduc-
tion in labor availability and quota restrictions on sugarbeet production have fur-
thered this trend. Also, use of hybrid seed varieties has made it possible to offset i
some of the region's climatic disadvantages, particularly the short summers.

Other regions of France, notably the western aud the central mountains, have also
significantly increased both corn area and preduction. On the other hand, the Medi-
terranean-Southeast vegion, where yields are low relative to the rest of France, has

” shown a rapid decline in corn area.

Corn Utilization and Twports

France's rapid increase in corn production since the midfifties has considerably
outstripped increases in domestic utilization. Consequently, since 1962, France has
changed from being a net importer of corn to being a significant corn exporter. Ex-
ports of corn were less than 100,000 tons a year in the late 1950's, Starting in 1960,
corn exports began to rise rapidly, and by 1971/72, had reached a high of 3.7 million
tons. More than half of France's corn exports go to other EC members 8/. France has .
been importing less than 500,000 tons of corn a year, and imports are expected to con-
tinue to be quite low {table 10}.

Domestic utilization of corn has been expanding rapidly. In 1971, domestic wutil-
ization totaled 5.1 million toms, close to four times more than in 1955. By 1972, it
_ was up to 5.8 million tons. Although food and industrial uses ¢f corn have been in-
b ' creasing——about 850,000 tons in 1971, compared with 655,000 in 1969--most of the increase
in corn utilization is due to the rapid expansion in feed uses.

7/ Region I ia table 8.

: 8/ In 1971/72, the share of French comn exporté going to other EC-6 members rose to an
i estimated 95 percent, compared with 53 percent in the previous year.
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Table 8 --France: Corn area, yield, and production by region, averages 1955-57,

1960-62, 1965-67, annual 1968-70
Region and item 1/ 1195557 f1960—6éf?2§65—67 [ 1968 | A969 [ 1970
RS
Northern {I): : :
Area. . . . . . Lo 131 2l 323 397 539
Yield . . . . 35.7 30.0 c4.0 58.9 sk, L 62.8
Production, 150 393 1,209 1,899 2,160 3,385
Northeastern (II) N
Ares. - 0 11 1% 18 22 op
Yield . . . . . 24 .6 28.91 38.1 50.6 e s, 7
Production. . . 2hb 318 611 g1 a8 105
Western (IIT):
Area. . , Lo 60 91 98 135 20k
Yield . . . . 262 28.2 ho.0 51.3 ho .3 h9.3
Production. . 110 147 383 503 571 1,061
Southwestern (IV):
Area, . . . . . e e e e 376 581 LRe Lov Ly, hgs
Yield . . 18.5 21.3 36.0 50.2 46.3 39.6
Production, 696 1,239 1,735 2,1h2 2,055 1,969
Central Mountains {V):
Area., . . . . . 51 73 115 141 170 208
Yield . . . . . 27.8 7.5 bg 1 ho.1 b1 k8.0
Production, 1h2 201 519 692 783 1,00k
Mediterranean-Southeast (VI) '
Area, e e e e . 30 32 19 15 16 16
Yield . . . 21.0 19.4 26.3 35.3 35.6 37.5
Prodaction, 63 56 50 53 57 52
Total France: N
Area . . . . . . w e . 550 888 oh8 1,022 1,184 1,483
Yield. . . . . . . . . . 25.6 26.8 1.7 52.6 48.3 51.0
Production . . 1,407 2,382 3,957 3,379 5,723 7,581

Wote: Reglons are presented in fig. 2.

the tutal becaunse of rounding.

The swn of individual items may not equal

lX Area iz in 1,000 hectares; yield in guintals per hectare; production in 1,000

metric tons,

Source: (43).
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i Table 9- --France: Grain'area by region, averages 1955-57, 1965-67, a;nual-lgi?o f N i
('.’ . . i o - : a2 '
Region . : Wheat Barley Qats Corn Other fTotai 1/ :_
: = ;.ﬁ\‘; 1,000 hectares, : L o
Northern (I): Ty ' :
1955-57. + + 4 s & o - o . -t 1,566 780 893 Lo 64 3,353
T 1965=67. & « « o« s e e e e et 1,775 1,261 399 el 30 3,698
: 1970 « v v v v o e - w0z 721 1,325 278 - 539 11 3,87%
i Northeastern (II): - .
1995457, v v v s 4 s e e s : 206 154 o1l 10 31 615 - y
1965-67. v v o o o+ v 4 o« - : 178 3 82 . 1E 23 hh2
1970 & v v v v o o x4 e e =k 168 182 sl 22 1h 4ho
Western (III): ‘ : | : | _ ’ g
T955-5T¢ o « v o ¢ - o s 4 o4t 977 389 Lok he 124 1,936
1965-6T70 o o o o 0 o uw e w ik 81k L59% 274 91 83 1,859
1970 © v v v v v o v e e e ek 6Ll 703 206 20h 58 1,815
Southwestern (IV): :
1955-5T. 4 v v v oa e 4o oa 562 120 1h2 376 75 1,275
1965-6T. v « o v o w0 e e : sy 177 92 L&z 51 1,349
1970 v v v e b e v e e ek higs 219 88 96 48 1,346
Central Mountains (V): ;
1955-5T0 v « o+« v x e e o+ 1 569 2bl 284 51 204 1,442 S
106567, v = = v o s e e s : 686 371 201 115 107 1,k80 =z
1970 v v o e 6 v 4 a e e s : 595 Ls2 156 208 112 1,523
3 Mediterranean-Southeast {VI): : ;.
s 195557, & v« « o - oo 108 hs 42 30 b1 266 ’
: L965-6T. o o o =« 0 o a0 s : 120 hé 16 19 38 239 3
1070 o v v o o = = s & a o d 137 48 17 16 34 252
Total France:
1955-57 « v+ - - 4 . s ;3,989 1,746 1,979 550 625 8,887
1965-67 « v« o - - .« .+ ¢ W,120 2,593 1,06k gu8 333 9,058
1970, .+ « + . .« - - . i 3,760 2,929 799 1,483 278 9,249
Note; Regions are presented in fig. 2. The sum of individual items may not egual
the total because of rounding.
1/ Ineludes rice. -
Source: (42).
1
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Table 10 --France: Supply and distribution of corm, 1955/56-1971/72

Supply f Distribution

PDomestic

! Net changes Production

Utilization

- .  OPE- . Imports ., Total
2 in stocks 1/ 1 oy : 3§fk£2§ﬁgs : ; ' Total

Feed

1955/56. .

1956/57. .« .
1957/58. . .
1958/59. . . :
1959/60. . . :

1960/61. . .
1961 /62, . . ¢
1962/63. . . :

1963/6h. .

196h/65. . .

1965/66. . .
1966/67. . . :
1967/68. . .
1968/69. . .
1969/70. . .

1970/71. . . .

1971/72.

1,000 metric tons

-19 1,001 181 387 1,459 1,422
-153 1,738 L7 206 1,791 1,74h
+92 1,397 361 320 1,804 1,767
-178 1,673 615 255 1,750 1,652
-198 1,825 8oz i32 1,759 1,673

+5 2,813 1,473 218 3,036 2,302
+39 2,470 1,205 327 2,836 2,536
+179 1,864 1,008 473 2,516 2, 1hk
-174 5,877 2,032 bho L, ihs 3,14g
+153 2,109 1,283 762 3,024 2,h17

-L49 3,420 2,106 -~ 3390 3,961 2,578
-81 h,340 2,839 T 575 L. 83k 3,125
-81 . b,111 2,925 540 4,570 3,266
+39 5,379 3,899 Le5 5,883 3,587
~27h 5,723 4,339 Lhy 5,896 3,548

+88 7,581 6,204 hog 8,168 4,606
-850 8,771 7,17k 301 8,822 5,096

l/ Minug

Sources:

sign indicates net increase in stocks; plus sign indicates net decrease, -

(3, 25, 48, (1972 No. 1), 53, 76).




The sharé of corn in total grains fed in France has significantly increased. In
1971, grain fed tetaled about 13 millien tons, roughly 30 percent more than in 1955.
In the same period, corn's share of total grain fed nearly doubled, representing close N K |
to one~third in 1971. 1In 1971/72, about 4.2 million tomns of corn was fed to livestock,
or close to 3 1/2 times the level in 1955/56. Large gquantities of corn are marketed,
with more than 80 percent moving off the producing farms in recent years. On a per-—
centage basis, less and less corn is being kept on the farm where it is produced: . Less
than one-fifth of the corn was fed on the farms where produced in 1970/71, compared
with over one-third in 1966/67.

Surpluses of other domestic grains in France have dampened the rise in the feed
use of corn., In 1971, about 5 million tons of barley and 2 million tons of oats were
fed to livestock. Also, larger gquantities of wheat aﬁé being fed, partially as a re-
sult of the EC feeding subsidy for wheat. Wheat has Been in surplus production in re-
cent years., In 1971/72, the use of wheat for feed approached 4 million toms, about
double the level in 1955/56. :

Food consumption of corn has been increasing but has not exceeded 600,000 tous.
Industrial uses of corn have increased markedly and exceeded 550,000 tons in 1970/71.

¥

Factors Influencing Corn Production

Prices and Policy

The French Government has long had an important role in the country's production
; : cf corn. Prier to the gradual establishment of a common (EC-wide) market organizakion i
iFos - for grains, beginning in July 1962, the French Government provided fixed, guaranteed. N
prices to encourage corn production, while import fees and other restrictions were :
used to insulate domestic producers from the competition of foreign suppliers. Export
and storage subsidies were also used to keep domestic prices high. The Office Nationale 1
Interprofessional des Cereales (ONIC)} regulated the corn market.

EC grain vegulation ¥o. 19 of April 1962 ended France's autonomy over its grain o
policy. Although the mechanics of price support in the EC's policy are considerably i
different, the basic features for corn are similar to the prior French policy. The EC :
. policy, the CAP, relies essentially on import protection teo support khe corn price; the
= variable levy keeps the price of imported corn at or above the target price (or more oon
' properly, the threshold price--target price as computed at the border, adjusted for
transportation}. The regulations provide for Government intervention to support do-
mestic corn prices, although, in practice, this has not yet proved necessary. Also,
export subsidies are granted. A gradual adjustment to the CAP for grains was made
during a 5-year transitional period from July 1, 1962, tc July 1, 1967.

"-‘-\3— RN

The adeption of the EC grain policy resulted in relatively less favorable treat-
o ment for corn in comparison with other grains, particularly wheat and barley. French
corn producers had long been specially favored by national policies. The movement of
French corn producer prices since 1950 and the relationship with wheat and barley
prices appear in table ll. During the 10-year period preceding the start of the
transitional perioed, corn preducer prices actually averaged higher than wheat prices; -
barley producer prices averaged only 75 percent of corn prices. Since 1962, corn

producer prices have averaged some 4 percent lower than wheat prices, while barley

producer prices have moved (on average) to about 90 percent of corn prices. Barley

target and threshold prices have actually been set higher than comparable prices for

corn by the European Community.

AT

It is true that the differences between the corn/wheat and the harley/corn ratios
in the J-year period prior to the EC policy (1959-61) and the post-1862 period are much
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Table 1l --France; Producer prices-for wheat, barley, and corn and
price ratios, 1950/51-1970/71 ¢

m

. : : . Ratio
Yeer ; Wheat ; Barley . Corn Barley/ : Barley/ : Corn/
: : : cori : wheat :  wheat
; - - - -Francs/100 kg.- - - -
1950/5L. .. . . 25.6L 16.94 22.25 76 66 87
S 1951/52. . . 1 36,05 23.23 3L.70 73 &h 88
{7 1952/53. . . : 36.05 28.70 36.00 8o 8o 100
1953/54. . . : 36.10 24,83 36.35 68 €9 101
1954/55. . . : 3h.27 2l ,38 35.97 68 71 105
1955/56. . - : 3h,25 25.08 35.70 70 73 104
1956/57. . . : 37.84 25,26 35.78 7L 67 95
1957/58., . . : 29.h40 25.84 36.47 7L 88 124
1958/59. . . : 33.84% 28.1k4 39.32 72 83 116
1959/60. . . : 36.80 31.37 38.43 82 85 104
1960/61. . . . 37.81 31.00 35.55 87 8o gl
1961/62. . . : hko.03 31.10 36.50 85 78 91
1962/63. . . : 40.90 35.42 37.85 ol 87 93
1963/6h. . . : 39.24 33.48 - 37.29 g 85 95
1964/65. . . : 3B.70 32,17 39.93 81 83 103
1965/66. . . : 37.46  32.92 38,54 85 88 103
1966/67. . . : k1.58 35.41 38.62 g2 85 93
1967/68. . . 43.35 36.91 38.73 g5 85 89
1968/69. . . : h3.2h 37.75 40.63 93 87 o 9k
1969/70. . . : h3.11 37.53 k2.15 89 87 o8
1970/71. . . : hLh.75  36.96 L2.89 91 87 96

Source: (42).

less pronounced, indicating that the French Goveranment had begun to move towards a
grain price structure less favorable to corn production even before the adoption of the
CAP., However, the CAP tended to reinforce this development by:

(1} Introducing, with the unification of the EC grain market in 1967,
substantially higher support prices for all French grains except corn.

(2) Eliminating the French quantum tax system, Under this system, French
grain producers were taxed to help pay surplus-disposal costs when
production exceeded a certain level.

The tax on wheat producers was progressive--that is, producers delivering larger quan-
tities paid a proporticnately higher tax than smaller producers; taxes on barley were
levied at a uniform rate. The impact of the quontum (or surplus dispesal) tax fell
primarily on wheat and bariey. It was collected froem corn producers in only one year,
1960/61. According to the Stanford Food Research Institute, the Ilifting of this tax
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burden meant that "many large wheat producers . . . will find their net returns per ton
increased more for wheat than for barley and far more than for maize (19)."

Gains have been made in French producer corn prices in comparison with wheat and
barley prices in the past séveral years. The average 1968~70 producer corn price was
9.0 percent above the average price during the transitional period (1962-67) from
national to EC policy, whereas, the average tramsitjonal corn price was only 4.5 per~
cent above the producer price for 1859-61. In part, these changes have been the re-
sult of EC price decisions. The EC target price for corn has been raised several times
since unification of the market; the target price set for the 1972/73 crop year was a-
bout 12 percent above the target price for 1967/68. At the same time, barley and wheat
prices have been depressed by surplus production.

The change in the grain price structure seems Co have slowed the éxpansion of
French corn production throughout the early and midsixties. French cory area in this
period remained fiear 900,000 hectares--in contrast with the sharp increage in cormn area
during the 1950's when support prices favorable to ecorn existed (table 8). During the
sixties, barley area was expanding rapidly. However, corn area expansion began a rapid
increase in 1969, almost doubling from the 1967 level to 1.9 million hectares in 1972.

Although EC price policy has favored corn expansion in recent years, rhe magnitude
of the increase in area suggests other factors have had a significant impact. Progress
in improved seed, production practices, and technology have given producers cause to
boost corn area. These factors are discussed in a later section in this report.

The Future course of EC grain price policy is difficult to predict. In March ™
1972, the EC again raised corn threshold prices—-by 5 percent for 1972/73. However,
the enlargement of the European Cemmunity will make furthet grain price increases more
difficult. The three new EC members (Denmark, Ireland, and, in particular, the
United Kingdom) must substantially increase their grain prices to come into aline-
ment with the common price level; they will probably be reluctant to commit themselves
to further price increases. Indeed, the French have become increasingly concerned
over the price relatifonships between grain and livestock products and noticeably less
desirous of higher grain prices.

Incyeases in EC grain prices throughout the 1970's are likely:to be quite moderate.
EC decisionmakers might reasonably be expected to favor corn since it is the grain crop
least likely to suffer from market disposal problems.

Irrigation

Because of the humid climate that prevails in all but the southern part of France,
"irrigation is less important to corn production in France than in other Mediterranean
countries. However, the use of irrigation in corn production does result in consider—
ably higher yields, particularly in the dry regions of the southwest., Also, irriga-
tion reduces the risks caused by lack of water during the corn germination and flower-
ing period.

Reliable and up-to-date data on France's irrigated corn area are limited, An
official survey of irrigated areas (1967) in differeant crops in selected '"Departments'
shows that only one-tenth of the surveyed 600,000 hectares in corn were irrigated (85}.
More recently (1969), France's total irrigated corn area has been estimated at 120,000
hectareg, about one-~tenth of total corn area (43), The followlng tabulation presents
irrigation of corn for selected regions and total France In 1969:




Department

or region ; Irrigated ; Nonirrigated
= ; 1,000 hectares . 1,000 hectares
) . : Seine-et-Marne . . .« + .+ 4 . . . . i 3.C 97.0
- ; Yoelines o o o v e e e e e e 4.0 96.0
3 : Essonne . . . .#. e e e e e e s : 4.0 96.0
; Yal ' Oise . . . . « « o . o . . ; : -= 100.0
e - .
! Parisienne . + + + « « « « « = 4 s ; 3.6 7.0
Eure-et-Loire . . . + . + « . - . i 30.5 69.5
A % o Dordogne . + « « v « v « « o o 4 . ;; 14.4 85.6
‘ Gironde . . & + + + 4 4 e a e 4 s f 13.5 85.5
Landes . & o « v & = v o o 0 4 a4 : 9.5 90.5
Lot—-&t-Garonne . « « + + 4 . o+ oo : 22.8 77.2
. Pyrenees—Atlantique . . . . . . . : 2.0 98.0
. Aquitaine . , . . . .0 0. 0. . ; 9.0 91.0
Total_selected e e e e e e e e ; 115.7 1,083.3
TOtal o v v v - e e e e e s i

(120.0) (1,184.0)

: Source: (55},

Trrigated corn area has been increasing rapidly in the north of France but has re-
mained constant in the scuth since 1965 (&3, 14-15). This development reflects a gen-—
eral trend towards the expansion of irrigation faciliries in areas of France where rain-
fall is high—-particularly the Beauce (Eure-et-loire and Loire-et-Cher regions, south-

3 R west of Paris). However, the bulk of the irrigated area is still located in the south
! : (82 percent in 1966). :

i . It is expected that the expansion of irrigated corn area will continue im the north,

: particularly in the Beauce region. Large farms prevail in the Parisgienne Region, fa-
cilitating rapid development of individual irrigatiom works. The same is not true of
the southwest, where small, fragmented farms make collective irrigation a necessity.

o These smaller farms also tend to encourage the production of more intensive (higher
value per hectare) crops such as vegetables.

The impact of irrigation on corn production is through its effect on yields. Al-
though national statisties do not provide information on corn ylelds on irrigated area,
two studies 9/ indicate the impact of irrigation on corn yields. These studies cover

9/ Part III of (55) summarizes these two studies.
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the Arc Valley in Provence——a dry regiom--and the Pithiviers (north of the Loire)--~
a major humid regiom. In the case of the dry region, corn yields on irrigated area
ranged from 70 to 100 percent higher than those obtained on nonirrigated land. In the
humid region, corn yields on irrigated area, at 70 quintals pexr hectare, were about

30 to 40 percent higher than on land not irrigated.

P

In 1970, total irrigated area for all crops covered approximately 825,000 hectares.
According to the French VIth Social and Economic Development Plan {1971-75), about
66,000 hectares per year will be added during the plan. This expansion rate is con-
siderably higher than the average rates achieved in the past—--45,000 hectares per year
for 1966-70 and 25,000 hectares per year for 1956-66. Data on plinged irrigated area
in different crops are not given. Corn's share of the 1970 irrigat.d area is estima-
ted at about 15 percent; its share of the newly irrigated area is expected to be higher -
but still much less tham a third. Thus, irrigation is likely to cause a moderate in-
crease in overall French corn yields through 1975 (and through 1980, a continuation of
these treads is assumed). The large expansion of total corn area projected for the
1970's will keep the growth in the ratio of irrigated corn to total corn area rather "
small. Most of the increase can be expected in areas where rainfall is relatively
high; thus, the impact on yields will not be as great.

Competition for Land Use

France's total agricultural land, 1¢/ particularly land in annual crops (arable
land), has been declining. Between 195% and 1970, agricultural land declined by 1.3
million hectares, and arable cropland dropped nearly 2 millicn hectares. The continued
return of marginal cropland to permanent crops such as vineyards or grassland and the
ongoing shift of land from agricultural to nonagricultural uses will reduce available
land for grains, as well as restrict shifts from other crops te grains.

More than half of France's arable land is devoted to grain production. Grain
area has been slowly increasing, totaling 9.4 million hectares in 1971, or § percent
more than in 1955-57. The increase in grain area appears to have been primarily at g
the expense of root and forage crops and fallow land. Between 1856 and 1972, grain
3 . area increased by 623,000 hectares. In the same period, forage crops and root and
§ , tuber crops both showed area declines of slightly more than 500,000 hectares, while
: fallow land declined 656,000 hectares.

Thete have been significant shifts in area allocated to different grains {(table 7).
From 1955-57 to 1972, barley area increased 65 percent to about 2.6 million hectares,
mostly at the expense of oats and rye; oats area declined by 1.2 million hectares to
roughly 800,000 hectares; rye area dropped by 249,000 hectares to 125,000 hectares;
wheat areaz did not deviate much from 4.0 million hectares; and cern area increased
twofold to 1.9 million hectares.

French farmers' decisions on land use depend not only on the profitability of
land use but also on many other factors such as size and layout of farms, available S
technology, types of soils, necessity of maintaining soil fertility and tilth, live-
stock to be fed, and pest control.

s b

The available information on the cost and returns of corn production and the -
relative profitability of corn in comparison with the various competing crops is
limited. Most of the work done in this area does not show a clear-cut advantage to
corn production; consequently, this work is not very heipful in explaining the phe-
nomenal imcrease in corn area in recent years. For example, data from the French

10/ The total of avable land, permament crops, and permanent grassland was about 33
million hectares im 1571.

. ' 20




L R

[P EAr TN TeL T PR R

Ministry of Agriculture cover corn and several cther crops in three areas In northern
and western France {Aunis, Grande Beauce, and Caen) {tables 12 and 13). WNet returns
(caleculated as the value of production minus most variable costs——with the notable ex-
clusion of labor costs) are seen to vary widely by region and size of farm. The data
showed net returns for corn as higher than those for barley in two regions, while only
in Caen were they higher than those for wheat. Where calculated, net returns on Sugar—
beets under quota and potatoes were considerably higher than those for corn (or for
that matter, all grains); however, as previously noted, net returns did not take into
account labor costs, which are partlicularly heavy for root crops.

Gross returns on corn production are higher than for other grains, pirticularly
in the northern region, where corn returns in 1970-72 averaged about 2 1/2 times the
1965-67 level. The following tabulation presents the development of gross returns for
the major grains produced in France:

' Average ' Average ' Average ¢ Increase
Grain  :  1955-57 P 1965-67 ¢ 1970-72 t of 1570-72
P : H rover 1965-67
P e e e e . - Francs/hectare . — - - - — Percent
Corn . . . : 920 1,611 2,208 37
Wheat . . 763 1,325 1,933 46
Barley . . ! 592 1,096 1,315 20
Qats . . . : 370 828 1,127 ) 36
Rye . . . : 318 692 906 31

A report by the Association Generale des Producteurs de Mais (AGPM) (French Asso-
ciation of Corn Producers) showed that at a price of 35 franes per quintal, gross re-
rurns in 1960 amounted to 1,095 francs per hectare for the Aquitaine and Midi-Pyrenees
regions (at a yield of 31.3 quintals per hectare) and 1,683 francs per hectare for the
Parisienne and Centre regions (at a yield of 46.8 quintals per hectare) (2, p. 16/-

In 1970, at 41.50 francs per quintal, the gross raturn was 1,647 francs and 2,506 franes
per hectare, respectively, with ylelds of 39,7 and 60.4 quintals per hectare. This
amount is almost a 50-percent increase in gross returns per hectare planted to corn

for each region. Comparable figures were not given for other crops; however, corn
yields have increased at a faster rate than the yields of the major competing crops.
This suggests that the net returns to corn producticn have improved relative to other
crops. The larger growth in corn yields, which has been particularly evident in re-
cent years, is shown below:

Crop . Aveiggg_g%elds, Aveigggngéelds, . Increase

: — ~ — —Quintals/hectare — — — Percent
B COTn « « v o o v e 27.0 51.6 91
Rye + o v v v n v os d 14.0 22.9 64
0SS +» » o « o o o« & & 18.9 29.4 56
Wheat . + « « ¢ « o i 26.7 39.1 46
Potatoes . + « « o = 1§ 162.0 229.7 42
Barley . + - + « « o & 26.3 33.0 25
Sugarbeets . ., . . . i 380.3 437.0 15
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Table 12 --France: ¥ield and net returns }j per hectare for selected crops in 3 French regicns, 1970

-

Aunis ; Grande Beauce i Caen (valley)

Large farms ) Small farms Net

Vet s : Wet , Yield . returns
returns : 1318 . peturns :

T vield |

: Qu./ha. Franes/ha. Qu./ha. Francs/ha. Qu./ha, Francs/ha. Qu./ha. Francs/ha.

Wheat (durum). .. ; 35 1,849 37 2,177 29 1,666 -- -

Wheat (soft) . . ¢ o heks o 1,975-1,360 49 1,670 b1 1,335 50 1,502-1,535

Barley . . . . o 38 929 Lg 1,475 38 1,181 b5 1,207
Cora {grain) . . 50 1,283 53 1,443 1,043 1,668
Sorghum, . . . . ; Lo 863 -

Sugarbeets
(with quota).

Sugarbeets
(without quota)

Potatees . .
Sunfilower. .
Rapeseed . .

Flax (fiber) .

1/ Gross sales value minus variable costs, excliuding labor costs.

Source: {41}.




Table 13 --Prance; returns for corn in 3 PFrench regions, 1970

Grand Beauce
Caen

Large : Small : (valley)
farms : farms

Yield (quintals/hectare). ; 53 L3

Price prcducers receive :
{francs/quintal) . . . . : 39 39

Francs/hectare

Gross value of production : 2,067 1,677
Variable costs:

Seeds . . . . . . ., . . : 50 50
Fertilizers . . . . . . : 339 309
Herbicides, pesticides. . . : 88 125
Gasoline, . . . . .. . Lo 38
Cther . . . . . . . . ... -1/15 112

Total. . . . .t B&T 63k

Net returns . . . . C 1,283 1,433

"1/ Drying costs.
2/ Drying, storage, amd grinding costs,

Source: (41).

The trends in land utilization since 1966 suggest that much of the increase in
corn area has come from land previcusly planted to forage Crops, rye, oats, and pota-
toes. Corn in some areas has also benefited--perhaps by about 100,000 hectares during

1866-71-~from the reduction of fallow land. Changes in selected crop area from 1966
to 1971 are as follows (48):

1,000 hectares

Corn ., ., . . . . . . 675
Yheat ., . . . .. . . . =15
Barley . . .. . . . +26
Rye . . . ) .. -70
Oats . . . . . . .. .. =263
Potatoes ., . ., . . . -152
Sugarbeets . ., . e . e +124

Forage (annual crops) . e e e v . . . =990

For land use, corn competes with other grains—-wheat, barley, ocats, and rye-~bukt
it also competes with sugarbeets, potatces, oillseeds, and forage crops. DMost of the
increase in corn area has come from land previously planted to oats, rye, and potaktoes,




and fallow land. 11/

Area planted to ocats, rye, and potatoes has registered a steady, long-term decline,
a5 has fallow land. The area in these three crops, however, remains large--1.,3 million
hectares in 1871 (437,000 in potatoes, 762,000 in oats, and 125,000 in rye). Decreasing
demand for these crops is expected to result in a further decline in area.

The decline in forage crop area, om the other hand, has been evident only since
196), when total area reached a high of 6.0 million hectares. By 1970, forage area
had dropped to 4.7 million hectares.

In recent years, there have been indications of a shift from barley to cornm.
Barley increased almssk continuously through the past two decades, reaching a peak of
2.9 million hectares in 1970, Most of the increase vccurred in the 1950's and first
half of the 1960's. Area increased only 26,000 hectares between 1966 and 1970. A de-
cline of 285,000 hectares was registered in 1871; a further decline of 29,000 toock
place in 1972 (47). Some of this area shifted into corn.

By assuming an expanded role in crop rotations, corn may have also increased some-
what at the expeuse of wheat in some areas and appears to have replaced sugarbeets and
certain forage crops such as alfalfa in many rotations.

For irrigated land, the situation is different; here corn competes more with fruits
and vegetables, Forage, and certain other crops such as sugarbeets than with other
grains. While some expansion of irrigated corn area 1s expected, it will be inhibited
by the small farm size in some areas, particularly in those traditionally using dirri-
gation. COn small farms, more intensive crop production (for example, vegetables) is
often necessary to recoup the large investments required for irrigation.

Competition with corn silage does not appear to be a major factor limiting the
expansion of corn (for grain) area. In much of France, corn silage has served, and
is still serving, to introduce farmers te growing corn. In many cases, after starting
with corn silage, the farmers switch to the production of corn for grain.

Nevertheless, corn silage area has been expanding rapidly in recent years; from
1965 te 1972, it essentially doubled, reaching 527,000 hectares. Production totaled
25 million tons (green basis). As would be expected, silage is mainly produced on
livestock farms and is more prevalent in the north, where the corn-growing season is
short and risks of a bad crop are fewer for corn silage than for grain.

The increases in corn silage have been accompanied by marked changes in production
in some regions. Decreases are reported where corn silage has been traditionally grown
for green feeding, such as in the Aquitaine, Midi-Pyrenees, Poitou-Charentes, and Rhone-
Alpes regions (fig. 2). On the other hand, rather large increases have been noted for
Bretagne, Basse-Normandie, and the Loire regions. These three regions account for 50
percent of total area, with Bretagne accounting for 22 percent. Other regions, in-
cluding some parts In the southwest and the pasturelands of the north, are showing
increasing interest in corn silage. In many areas, corn silage is replacing fodder
beets. Although the feed (fodder) value of fodder beets is higher than that of corn
gilage per hectare, production costs, especially labor, are higher for beets,

Corn silage 1s used for both dairy and beef cattle, though many farmers feel that
silage fed te dairy cattle adversely affects cheese quality. Corn silage is preferred
to grain in beef production because the qualities it confers on meat are more in line
with French consumers' preferences. Also, corn silage fed to cattle for fattening

11/ Fallew land declined from 1 million hectares in 1956 to less than 400,000 hec-
tares in 1970.
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induces good growth and allows cattle to grow to heavier weights (than if fed entirely
grain} before becoming overly finished.

'The growth rate in corm silage production is expected to remain high through the
: 1970's. While increases are expected for all regions, the increases are expected to .
i ' be greatest Lor Bretagne, France-Comte, and Champagne. R

Increases in corn silage area are likely to continue to come at the expense of
other forage crops such as fodder beets and fodder cabbages, vather than at the ex-
pense of corn for grain. Between 1968 and 1972, the area in fodder beets and forage
cabbages dropped 224,000 hectares, or nearly a third, to a total of 534,000 hectares.
Such declines partially reflect the fact thakt the traditional orientation of the French

- agricultural economy, particularly the larger farms, toward grain production has been
further reinforced by the EC price structure.

Farm Structure and Technology

The profitability of corn relative to most other crops seems to improve as famm
size increases. The greater resources generally available to larger farms permit a
higher level of investmernt in mechanization and other inputs; more importantly, larger
farm size permits a more optimal vtilization of these inputs in corn production. (The
importance of this relationship with respect to irrigated land has already been pointed
out in this report.)

W

Optimum crop plans for several farms of varying sizes in the Aunis (western re— Ny
gion of France) and Beauce (Eure-et-Loire and Loire-et—Cher, southwest of Paris)
generally confirm the positive relationship between farm size and the importance of
corn production (rable 14). In Aunis, corn's share of cultivated area was 12 percent
on 40-hectare farms but 32 percent on 120-hectare farms. In the Beauce region, corn's
share was 5 percent on 20-hectare farms but 40 percent on 60-hectare farms. However, !
it was only 21 percent on 120-hectare [farms. i

Fertilizer use per hectare in corn production tends to increase substantially
with larger famm size (table 15}, Despite the apparent positive relatiouship between
corn and large farm size, a French Govermment survey shows that the fields planted to
corn are not large. 1In the Parisiennme and Eure-et-Loire regions, roughly 40 percent
_ of the corn area is in [ields of 10 hectares or more; 30 percent in fields of 5 to 10
. hectares; and 20 percent in fields of 2 to 5 hectares. Fields of less than 1 hectare
: are not very important. In comntrast, in the Aquitaine region, more than 70 perceat of

the corn area is in fields of less than 2 hectares (table 16).

Large farms dominated corn production ir the Parisienne and Eure-et-Loire regions.
In the Parisienne region, farms with more than 100 hectares contributed 70 percent of
the corn preoduction and in the Bure-et-Lolre region, more than half. Comparable data
were not found for the Aquitaine region.

A gradual enlargement in corn farm size and less fragmentation can be expected g
1 throughout the 1970's. The continuous departure of farmers will lead to farm consoli-
g dation. According to a European Community inquiry into farm organizariom in 1967, :
- there were 1,690,000 farms in France (with an average of about 20 hectares); in 1955, o

. there were 2,234,000 farms (with an average of 14 hectares). At this rate, the
. Community expects the number of farms in France to be about 1 million in 1980, with
an average size of 30 to 35 hectares. The return to corn preduction should gradually 3
improve as this trend proceeds. :

In an earlier section, the influence of prices and Govermment policy on French

corn producticon was examined. It was conclvded that these factors could not explain ¥
in total the recent increases in French corn area and production. Instead, this
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Table 14 --France: Optimum erop plans on selected farms in the Aunis and Beauce
reglons, 1970

Aunis--farm size 1/ Beauce--farm size 2/

1 -1 o ] .1 oI

Arable land use (hectares) ; 120
Laborers (number). . . . . : 3
Tractors (number). . ; 3 3/1
Harvesters (number}. o 1
Cows {number}. . ; . : 60
Land use (hectares):

Corn . . .

Soft wheat

Hard wheat

Sunflower.
Alfalfa. .

Bye-grass. . .
Other forage crops

n.a. = net available.

1/ Aunis--farms stressing livestock raising.

2/ Beauce--farms stressing crop production,

3/ Larger tractor with slight increases in power,
L/ Includes rapeseed.

Source: (41).

increase was in large part attributed to changes in technology (reflected by the rapid
incirease in French corn yields) and in the attitudes and practices of the French farmer—-
changes which significantly altered the framework upon which the price system worked.

A combination of technical advances has led a large number of French farmers to dis-
cover that by using the appropriate package of inputs, corn production is profitable

and can be readily fitted dinto their cropping plans.

One of the major technolopical advances has been the widespread use of improved
seed varieties. The conversion to hybrid seed varieties was accomplished relatively
rapidly in France. By 1971, hybrid corn covered about 98 percent of corn area, com--
pared with about 50 percent in the early 1960's. Although time series data on the
growth in the use of hybrid varieties are nmot available, the experience of other West
European countries suggests that this growth may have been the major influence in the
near doubling of yields that took place in the past decade. In addition, the develop-
ment and expanded use of early-maturing corn varieties have permitted the northernly
expansion of corn area. Continuing improvement of these varieties will probably allow
a further expansion of corn in northern France as well as an improvement of yields in
those areas.
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: Table 15 --France: Application of fertilizers and herbicides in corn production accord-"
: : : ing to farm size in 3 French regions, 1969 '
S Farm size ' Pertilizer 1/ : Herbicides 2/ :
: f (hectares) . Pari- : Bure-et-: Aqui- : Pari- Fure-et-: Adqui- |
5 ; . gienne : ILoire : taine : sienne Toire : talne _;Q
. ! . - -Kilogrsms/hectare- - - - -Percent of area- - - -
3 0-0.9 v « v v e e e e e 4t O.a n.a. 292 n.a. n.a. 21.7
] . :
8 x 10-19.9 « -+ o+ . .+ .2 370 Lok 377 0.7 2.5 33.2
20-49.9 . .. ... ... n heT Lo0 405 8.7 4.0 3h.L
o 50-99.9 + v a0 o« o+ o+ o 1 W37 433 418 18.7 31.5 6.7
: ' 100 pluS. « o o « » . . .o @ WL s 531 71.9 52.0 4.0 )
3 ) I
: Average and total . . . . : 131 L7 377 100.0 100.0 100.0
fh n,a. = not available.
) 1/ Witrogen, phosphate, and pobash.
At 2/ All herbicides {preemergence and postemergence).
: Source: (43), .;
Table 16 --France: Distribution of corn area according to field size i/ in 3 French ﬁ

regions, 1969

: Size of field (hectares) .
Region ) ] Total

less : : : : : 10.0 or :
‘than 0.5 " 0.5-0.9 ; 1.0-1.9 . 2.0-b.9 [ 5.0-9.9 ; "l

; Percent '

; Poricienne. . . 1 0.3 1.5 4.9 23.1 34.5 35.7 100

! Bure-et-Loire . : 0.5 1.0 6.5 19.5 27.0 45.5 100

; Aquitaine . . . @ 15.3 28.0 £9.2 19.7 5.0 2.8 100

Average yields (quintals/hectare)

. Perisienne. . . : B86.1 71.0 58.9 65.9 67.4 64,0 65.6
Bure-et-Jloire 70.3 59.0 58.6 62.6 62.3 66.5 6h4.0 ;
Aquitsine . . . 49.8 56.7 61.5 604 66.3 73.8 50.7 3

; 1/ The area planted to corn on each farm.

Source: (43, p. 11)- i
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Mechanization has also greatly contributed to the increase in corn production in
the last 20 years. Until 1950, there were few mechanical corn harvesters in France.- s
Today, the use of modern corn planters; and harvesters/shellers is widespread. Estima-
ted sales of harvesters/shellers rose'from about 300 before World War IT to 1,200 in
1850, 7,500 din 1960, and a peak of 14,400 in 1966. Total sales from before World War
II through 1972 were over 175,000 harvesters (8, 42). (A large share of these machines,
; of course, are not in service due to their wearing out over time,) The quality of the ,
i machinery has also improved. The new machlnery permits better and more timely prepara- R
' tion of seed beds and faster harvesting of corn, thus increasing yields and reducing
losses in the fields. Also, corn driers are widely usged.

Increased fertilizer use has also been an important factor in increased corn pro-

duction. Declining '"real' prices of fertilizer along with more widespread knowledge -
- about higher yields to be expected from use with new hybrid seed-.corn have stimulated .
oL : this increase. Although data on fertilizer applied to corn area are not available on ' .
- a countrywide basis, data from some of the main corn—producing regions suggest a high '
i level of use. 1In 1968, corn production absorbed two-thirds of the 36,000 tons of )

nitrogen consumed in the Pyrenees—Atlantique and Landes regions (64, p. 35). 1In 1969,
the use of fertilizers by corn producers in two of the main producing regions,
Parisienne and Aquitaine, averaged 431 kilograms per hectare and 377 kilograms per
hectare, respectively (tablé 15),

The use of herbicides and pesticides among French corn producers has steadily in-
creased. In the early 1960's, use of these was rather limited. However, by 1969
pesticides were used on all the corn area in the Parisienne and Eure-et-loire regions
and on all farms with more than 50 hectares in corn in the Aquitaine region (43, p. 11/.

These technological improvements combined to increase the profitability of corn
and to induce the French farmer to introduce corn into his cropping plan. In many
cases, the French farmer discovered that his crop retation could be quite favorably
modified by the inclusion of corn. Machinery used for drying sunflower and rapeseed,
for example, can also be used for drying corn. Also, grain harvesters can generally
be modified to handle corn. In many areas, the inclusion of corn in the rotation
enables the use of herbicides(often damaging to other grains, but generally not to
corn) to eliminate troublesome weeds. Also, the relatively low labor:vequirements of
corn proeduction often make it preferable to the more labor—-intensive crops such as
potatoes, sugarbeets, and certain forage crops which traditionally have been used in
the rotation for purposes of weed and disease control. Another advantage is that un-
like sugarbeets, corn is under no production restrictions. Finally, for many farmers,
the production of corn along with other grains has allowed farmers to better even out
their labor requirements during the Crop Seasomn.

Outlook

It seems very likely that France's corn production will continue to expand rapidly.
: This expansion will be stimulated by increasing needs in both domestic and neighboring _
. - . markets as well as by the interest arcused among producers by new technology. Culti- : g
- vation of corn is mechanized, requires little labor, and fits well with production cof k
other crops, particularly on the growing number of large farms. Yields are higher-than v
for other grains. Harvesting, storage, and marketing have not posed any major problem
in the past 5 years. Also, there have not been any surplus problems, “as in the case
cf wheat and barley.

8 Using ordinary least-squares analysis, the following projections of France's corn
area, yield, and production were obtained:
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f Actual i A
Corn : average : Projected
H 1969-71 1975 19868
Area (1,000 ha.}) . . . . . . 1,436 2,380 2,760
Yield {qu./ha.) . . . . . . 50 58 68
Production (milliion M.T.)}. . : 7. 13.8 18.8

Thus, by 1980, corn production is projected to approach 19 million toms, about 2 1/2
times the average level of 1969-71.
nearly double the 1969-71 average level,

- Bther sources alsc project conslderable increases in France's corn area and pro-
duction, although their estimates are lower than those presented in this analysis.
The Association Generale des Producteurs de Mais {AGPM), in a recent report, forecast
an increase in corn area to 2 million hectares, with a production of 11 million tons
by 1975 (3). Houwever, recent conversations with AGFM representatives indicated
that they now feel a higher area figure--in the range of 2.0 to 2.2 million hectares—-
mdy be more probable, with yields continuing to increase moderately. France's VIth
Social & Economic Development Plan {1971-75) projects 1.8 million hectares planted to
corn by 1975, with a production of 10 million tons in that year (76).

The projected increase in corn area by 1980 is quire large--1.3 million hectares
above the 1969-71 average and about 0.9 million hectares above the area for 1972.
There are, however, several reasoms for believing that such an increase is attainable:

(1} Area in wheat, rye, and oats has declined as evidenced by trend lines calcu-
lated for the variocus grains for 1955-71. Based on an adjusted linear trend, combined
oats and rye area is estimated to decrease by 700,000 hectares by i980. Some shift of
barley area--as much as 200,000 hectares--into corn is likely. There may also be fur-
ther decline in the area planted to root and forage crops. Corn stands to be the major
beneficiary of such a decline, as no substantial expansion of area for other major
competing crops is expected.

(2) More pastureland is expected to be shifted into corn production.

{(3) Despite the sharp decrease in fallow land in the 1960%s, Fallow land still
approaches 400,000 hectares, and therefore, further switches to corn production are
still possible. :

~ (4) As noted, the relative profitability of corn ssems to increase with farm
size. Thus, the graduval increase in the size of the French farm will Favor the ex-
pansion of corn.

While significant increases in corn yields are projected through the 1970's (to
68 guintals per hectare in 1980), the vate of imcrease is gxpected to be much slower
than that of the previous decade. Corm yields will, of course, improve as the result
of continuing improvements in technology--improved seed varieties, greater use of
fertilizer, irrigation, amnd other inputs.

There are three major reasons for a slowing down of yield increases. Filvst,
nearly all the corn area is now planted with hybrid seed, compared with about half in
the early 1960's. Thus, the very large rise that generally accompanies the shift to
hybrid seed will not be experienced in the 1970%'s., The rate of yield improvement of
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Area is projected to be almost 2.8 million hectares,
Yields are projected to rise by over ome-third.
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new adapted varieties is not likely to be as fast as in the past. BSecond, the high
cost of labor and the use of labor-saving devices may in some cases restrain increases
in yields. Standard, ready-mixed fertilizers save time and are more readily available
but may mot give as good a combination of the various nutrients for all parts of the
farm's cropland as individual fertilizers would permit. Third, weather and disease
conditions may not be as favorable in the next decade as they were in recent years.
Yields have benefited from favorable weather during the past 6 years. During this time,
corn crops have matured, no real harvesting problems have been encountered; and few
diseases or pests have attacked French corn. However, bad weather, such as a cool
summer and an early fall frost, could sharply reduce yields. Also, French corn is not
immune to diseases. According te official reports, the southern corn leaf blight that
attacked U.S. corn in 1970 has since appeared in France's southwest--Sain-Martin-deHinx
(Landes) and the Pyrenees (Pau) (41. p, 107}.

ITALY

Corn Production--Historical Development

Corn has been a major erop in ttaly for several centuries. It dominates the feed
grain situation as in no other West Eurcpean country. Tn 1971, Italian corn produc-
tion accounted for 83 percent of coarse grain production (table 17); consumption of
corn as livestock feed accounted for 78 pexrcent of grain fed to livestock.

Ttaly’s corn area reached its highest level--approaching 2 million hectares--near
the turn of the century. A long-term decline followed; since 1965, area has remained
close to 1 million hectares. Corn production in this century has flyctuated greatly.
In the postwar era, it climbed rapidly to surpass prewar levels, despite almost con-
tinuously declining area. From 1956 ro 1967, it fluctuated within a range of 3.3 to
3.9 million tons per year. In 1969, the 4-million ton mark was broken for the first
time with a record crop of 4.5 miilion taons. Subsequent creps have been well above 4
million toms, with the 1972 output tq aling 4.8 million. .

The overall trend of Italian corn production in the postwar era {that is, de-
creasing area, imcreasing production) is misleading. In fact, thera are two divergent
trends within the general trend. Area and production of hybrid corm have been in-
creasing rapidly since the early 1950's. At the same time, the decline in the area
and production of the domestic open—~pollinated corn varieties (nostrano)_has continved.

At the start of the postwar period, hybrid corn area was ingignificant. It has
risen over time as a share of total corn area, reaching 77 percent in 1971; hybrid
corn's share of production was up to 80 percent (table 18). Future Italian corn pro-
duction can now be viewed almost solely in terms of hybrid corn production. The
projections indicate that production of nostrano will be less than 50,000 tong by 1980.

Considering the divergence between hybrid and nostrano yields (in 1971, 55 quintals
per hectare and 18 quintals per hectare, respectively), the pace of the changeover does
not seem overly rapid. Several reasons for the slowness of Itdlian farmers to adopt
hybrid corn are as follows:

(1) Available irrigated croplands are limited. Where supplemental water is not
used, local nostranc varieties have more constant vields. Also, local varieties are
more resistant to disease.

(2) Market prices for nostrano corn ate significantly higher than for hybrid
varieties, due to generally higher quality of nostrano corn., Nostrano varieties are
high in protein and are believed to confer desirable coloring on poultry meat; in
addirion, they are preferred for the traditional cornmeal product, "polenta." During
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Table 17 --Italy: Grain area and production, selected averages, 1955-70, annual 1970-72

Tobal

Coarse greains

Period grains Wheat : . .
Total Corn Dats ., Barley . Rye 1/ . Qther g/
Area: 1,000 hectares
1955-57. . 6,878 4,880 1,993 1,847 Lop 237 75 13
1860-62. . 6,359 4,485 1,874 1,168 Lig 215 60 15
1965-67. . 5,805 4,191 1,624 1,Cl1 361 182 . by 13
1968-70, . 5,746 4,212 1,53% 997 312 176 38 11
970 . . . 5,690 4,138 1,552 o 1,026 308 179 35 10
971 . . . 5,419 3,992 1,k67 © 936 289 182 29 3
1972 . .. 5,252 3,853 1,399 919 266 184 26 in
Production: 1,000 metric tons
1955-57. . 13,221 8,889 4,332 3,370 537 288 107 30
1960-62. . 12,803 8,197 4,606 3,671 538 265 o 38
1965-67. . : 1h,03h 9,591 I, ki3 3,562 520 o278 83 34
1968-70. . ;14,008 9,643 3,265 bk k56 288 72 28
1570 15,337 9,689 5,648 b, 754 L86 315 69 2l
1971 . . 15,480 10,070 5,410 4 kég 501 367 55 18
1972 15,126 9,413 5,713 4,800 Lag 385 Lg 10

1/ Includes mixed grains.
2/ Sorghum, other coarse grain.

Sources

t (52, 76).

Table 18 --Italy: Total, hybrid, and nostrano 1/ corn area, yield, and productien,
selechted averages, 1955-67, annual 1968-71

Aresa, Yield Production

Year - . . : ; . : ;
; Hybrid | Nestrano | Total | Hybrid @ Nostrano | Average | Hybrid '@ Wostrano @ Total
: - - -1,000 hectares- - - - - -Guintals/hectare- - - ~ - =1,000 metric tons- - -
1955-57 2/ (353} (898) 1,247  (49.2)  (19.6)  27.0 (1,736) (1,761) 3,370
19575 : 365 857 1,221 51.6 21,0 30.2 1,884 1,798 3,682
1960-62 :  h425 743 1,168 51.5 19.9 31.4 2,191 1,480 3,671
1965-67 511 500 1,011 51.1 19.0 . 35.2 2,610 g52 3,562
1968 561 Lo7 Q&7 56.4 a0.e 41.3 3,165 826 3,991
1969 652 348 999 58.0 21.1 L5.2 3,784 735 b,519
1970 T34 292 1,026 56.6 19.7 LE.1 4,154 575 3/4,729
1971 734 ool 3/958 55.0 18.3  3/36.hk 4,0ho hio  3/b,450

}f Wative, open-pollinated varieties,
2/ Figures in parentheses are for 1957 only.
§f These figures are based on an earlier estimate than those in table 17.

Sources

: (30, 76).
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“ the 1960's, nogstrano prices ranged from 25 to 50 percent higher thaﬁxﬁ;ﬁ%id prices (33J).

(3} Many Italign farms, particularly in central and southern Ttaly, are very
small and relatively backward-~a situation not conducive to the adoption of new tech—
nelogy. The switch to hybrid seed corn requires a considaerable change in farming
practices.

[ P P

The price incentives resulting from the adoption of the common grain prices of
the EC (which caused Italian corn prices to increase substantially) appear to have been
instrumental in overcoming the inertia in adopting hybrid corn. The rate of increase
in hybrid area seems to have accelerated, as large increases were registered in 1967,
1969, and 1970. Similarly, there has been a surge in irrigated area planted to hybrid
corn.

In the five major corn-preoducing regions 12/ of the north, hybrid corn area in-
creased by about 65,000 hectares from 1960 to 1966, an averasze of about 3 percent per
year. From 1966 ro 1971, it increased by over 180,000 hectares, about 7 percent per
year. In central and southern Italy, total corn area has continued its decline; houw-
ever, there has been a spurt in hybrid area. TIn central Italy, hybrid area increased
by almost 50,000 hectares after 1966, compared with an increase of less than 20,000
hectares in 1960-66; in southern TItaly, an inerease of abour 15,000 hectares in hybrid
was registered, compared with an increase of only 2,000 hectares in 1960-66. Because
of this ongoing shift from nostrano to hybrid corn, Italy has been able to increase
irs total corn production sharply in recent years, even though corn area has been
about 25 percent below the 1955-57 average.

Production was relatively unchanged, with a slight downward trend during 1857-67,
while area decreased during that period (teble 18). Since 1967, production has in-
creased sharply, while the decline in area has slowed. The decline in corm arsa was
part of a larger reduction in the area planted to grains throughout Italy; both corn
and total grain area decreased by more than 20 percent from 1957-5% to 1971. 1In

i large part, this reduction was due to the abandonment of many marginal farms where

- grains were the dominant crop. It also reflected the increasing importance of live-
stock and fruit and vegetable production, for the area in orchards and forage increased
during this period.

There has been much speculation that the high corn prices of the EC (and relatively
lower wheat prices) would cause a great expansion of Italian corn production. The in-
crease in corn area in 1967--the first year of EC common grain prices—-seemed to give
evidence of such expansion. However, most of this increase was apparently due to se-
vere Flooding which wiped out the wheat crop in many parts of Italy and caused the
planting of corn instead. In 1968, corxn area again declined. In 1969 and 1970, it
5 increased, and, as uncted, the shift from nostrano to hybrid corn seemed to accelerate.

. ) However, in 1971, hampered by dry summer weather, total corn area declined by almost

9 percent, and hybrid area remained the same. Switches in area to wheat in 1972 caused
a further 2-percent decline in total corm area. In sum, the adoption of EC grain
prices seems to have resulted in 2 modest increase in preduction based on an accelera-
rion of the shift from nostrano te hybrid varieties and a gkabilization {or, at least,
a slower decline) of corn area——a vesult comsiderably more modest than the expansion
predicted by many observers.

The increasing dominance of hybrid seed has also led to an increasing concentra-
tion of corn production in northern Italy (tables 19 and 20). In 1971, five northern
regions (Piemonte, Lombardia, Veneto, Friuli-Venezia Giulia, and Emilia-Romagna)
accounted for nearly 70 percent of Jtalian corm area, oOvVer 80 percent of production,
and over 85 percent of hybrid corn hrea and production. All five regions have

12/ Piemonte, Lombardia, Vemeto, Friuli-Venezia Giulia, Emilia-Romagna. (fig- 3).
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Table 19 --Ttaly: Corn area {hybrid and nostrano 1/}, yield, and produchion by region, 1571

Area f ' Yield i Production

Area and region |

; Hybrid i Nestrano f Total f Hybrid f Nostrano & Average f Hybrid f Nostrany f Total

orth : - - -1,000 hectares- - - - - -Quintalsfhectare- - - - - -1,000 mebric bons- - -
or H H
Piemonte, . . . : 115.% 2.5 117.9 5,6 28.0 Sk .0 £30.0 7.0 637.0
Valle d'Acsta . .2 .2 .3 h3.8 23.3 33.9 -7 3 1.1
Tiguria . . . . ¢ .9 3.0 3.5 50.0 26.7 30.0 2.5 8.0 10.5
Lombardia . . . : 170.0 8.5 178.5 63.5 3.2 Gz.2 1,080.0 29.0  1,109.0
Trentino Albo- @
Adige, . . . . 1 6.1 6.2 57.1 26.2 27.0 .8 16.0 16.8
Veneto. . . . . @ 234.0 22.0 256.0 53.8 29.5 51.8 1,260.0 65,0 1,395.0
Friunli-Venezia
Givlia . . . . : 80.0 1.0 81.0 h7.5 25.0 47.2 380.0 2.5 382.5
. Emilia-Romagna : 29.0 2.0 31.0 56.7 25.0 5h.8 165.0 5.0 170.0
Cenbral: H
Merche, . . . . : £22.0 1.3 23.3 36.4 22.3 35.6 80.0 2.9 Bz.g
Tuscany . . . . : 28.0 11.0 ho.0 53.6 27.3 50.0 170.0 36,0 200.0
Umbria. . . . - : 17.0 .7 17.7 br.L 15.4 45,9 86.0 1.0 Bl.0
fazioc . . . . . : 18.0 28.¢0 45,0 55.6 4.3 30.h 100.0 40.0 1406.0
Cempania, . . . @ 7.0 58.0 65.0 7.1 i7.2 21,6 bo.o 100.0 0.0
South: :
Abrumzi . . . . 6.0 29.0 35.0 5.0 .0 19.3 27.0 40.5 67.5
Molise. . . . . : 2.6 10.0 12.6 38.5 13.0 18.3 16.0 13.0 23.0
Pugliag. . . . . ¢ .5 6.5 7.0 32.0 10.8 12.3 1.6 7.0 8.6
Basilicata., . . : .9 L 1A.0 16.9 33.3 12.5 13.6 3.0 20.0 23.0
Calabria. . . . @ .8 16.0 16.8 37.5 13.1 1.3 3.0 21,0 24,0
Islands: H
Siefly. . . . . i .1 1.3 1.b ho.0 8.0 10.0 N 1.0 1.4
Sardinia, . . . @ 1.2 .9 1.5 60.0 15.0 ks.0 6.0 B 6.8
Total . . . : T3H.A 223.5 2/957.6 55.0 18.3 2/h6.5 bchoo k10,0 2/4,450.0

1/ Metive, open-pollinabed varieties.
gj These Tigures are based on an earlier estimate thao those of fable 17.

Scurce: (gg).

increased total corn area since 1965-67, while nearly all other reglons have registered
decreases. The readiness of these regions to expand hybrid seed use is largely ex-
plained by the greater summer rainfall and availability of irrigation in the north
combined with more progressive and commercialized farming practices.

Significant gains are also being made in central Italy where there has been a
considerable shift from nostrano to hybrid in recent years. In Umbria and Marche,
almest all corn planted is now:hybrid; oenly in Lazio is nostranc still dominant {in
terms of area). In addition, total corn area appears to be holding relatively stable
in certain regions such as Tuscany and Umbria since the midsixties.

A comparison of Mangum's {35} projections for 1970 with actual Italian corn pro-
duction, area, and yields gives further insight into the developments of recent years:

-
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maple 20.--Italy: Total, bybrid, and nostranc lf corn area by region, averages 1953-37, 1957-59, 1965-67, annval 1971

1955-57 ' 1957-59 ; 1965-67 : 1971

. T iq - 19 . . . . ' N ' . . .
: '"‘-";1’}1“‘ ; “‘OSZT,&“" " gotal ° lybrsd | Nostrano | Total ' Mybrid | Nostrano | Total | Hybrid | Wostramo | Totsl

Region

1,000 hectares

48 123
Yalle d*Aosta . . @ Z.&. {1) .a. 1 1
Iiguria : .z, a.a. & B
lombardia : Th 215
Trentino Alto- :

North:

il 11
h1] 222
Friuli-VYenezia

o7 75
Fmilia-Romagna. . : > 28 g7

Centrak:
hg 56
5h 59
ok 27
T2 T
112 120

Abruzzi : .2, - 40 4o
Molise. : .8, - 48 43

i - 22 22
Rasilicata s . N 21 21
Dzlabria : L. : A 3h 3k

Islands:

n.a. = not available.

1/ Native, open-pollinated varieties,
?/ Pigures in parentheses are for 1957 only.
3/ Based on an earlier estimate than the figure in table 17.

Source: (34).
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. : Area : Yields : Production

Region  : (1,000 ha.) * {qu./ma.) ° {1,800 M.T.)

M A M A M A
North . . . .: 602.7 693.0 56.2 54.8 3,387.4 3,797.%
Central . . .: 160.8 138.4 26.7 41.7 429.3 577.3
South . . . .: 232.2 194.4 18.3 18.2 425.0 353.%
Ttaly . . .: 995.8 1,025.¢9 42.6 46.1 4,241,8 4,728.9

M = Mangum's projectiens. .

A = actual figures.

Based on this analysis, corn area in the north was considerably larger than past ob~

servation would have indicated. On the other hand, corn area in central and southern -

Italy declined at a faster rate than expected. In central Ttraly, this decline was
offset by a much sharper rise in yields——due to the rapid adoption of hybrid varieties
--than indicated by past data. .

Corn Utilization and Imports

Livestock feed is by far the most important use of corn in Italy (table 21} and
is responsible for the strong and steady increase in corn utilization. In 1971, close
to 95 percent of corn was fed to livestock. The proportions going to other uses have
remained stationary or have declined. Corn for human consumption, for example, fell
from almost 13 percent of total utilization inm 1955/56 to only about 2 percent in
1871/72. Conversely, corn dominates grains fed to livestock in Italy {table 22).

An Italian study (31) estimates the breakdown of corn consumption by class of
livestock as follows {for 1969):

Percent
Cattle . . . . . 46
Hogs . & + + v . 26
Poultry . . . . 24
Cther . . . . . 4

The study further estimates that about 16 percent of the corn consumed by livestock is
processed by the mixed feed industry; the remainder is utilized directly on the farm.

Poultry feed accounts for almost 50 percent of the corn consumed as mixed feed, while

hog and cattle feed account for about 26 and 19 percent, respectively.

Corn imports grew tremendously from 1855/56 to 1965/66——the latter a peak year,
with almost 5 million toms imported--because demand increased at s much faster pace
than domestic supply (table 21}. Corn imperts have remained at a high level since
1965/66 but have turned downward somewhat, as domestic supply has increased faster than “
demand. Italy is still, however, the largest West European import market for corn.
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Table 21 ~-Ttaly: Supply and distribution of corn, 1955/56-1971/72

: Supply : Distribution .
Year - : i

H Net change H = H 3 H : : H
. t + £ h
rin stocks J{ : Produeetion . He impur 5 . Total . Feed uses . Other

1,000 metric tons

1955/56. . « 4+ . ..ot ~124 3,204 28k 3,36k 2,637 727

1956/57. « & v v v o o+ +5 3,410 393 3,808 3,092 716

1957/58. . . L. : +109 3,406 516 o121 3,h1e 709

1958/99. . . . . . . . -53 3,670 792 4,kog 3,721 688

1959/60. . . . . . . . -262 3,879 1,640 5,257 4,536 7el

1960/61. . . . . . . : +135 3.813 1,562 5,510 L, 760 750

. 1961/62. . . . . . . .o -100 3,934 2,043 5,879 5,074 805
X 1962/63. « « . . . . . :  +100 3,263 2,958 6,321 5,509 812
" 983/6h, ., L. L 0 3,692 h,136 7,808 7,110 718

1964/65. « « o . 0 . . +200 3,950 3,h61 7,611 6,886 725

1965/66. . . . . .. . +200 3,317 h,957 8,074 7,303 771

1966/67. .« o . o . . : -100 3,510 h,929 8,339 7,560 779

1967/68. . . . . .. o o 3,860 4,90k 8,764 7,97 817

1968/69. . . . . .. L 0 3,088 Y, 677 8,665 7,988 677

1969/70. « + « .+ . . .t -11 5068 b as8 8,750 8,000 750

ool L. L L -309 L, 720 b, 4ok 8,904 8,250 A5L

1971/72. . . . 4 . . -158 k. k69 4,689 9,000 8,390 610

_]:f Minus sign indicates net increase in stocks; plus sign indicates net decrease.
Sources: (§3, 76).

Pable 22 --Ttaly; Total and individusl grains fed to Livestock, and corn and barley as a percentage I
of total, 1955/56-1971/72

: . : Percent of total
Total : Coarse graine used as feed

Sources: (éﬁ; _?i) .
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; Wheat Rye :___grain fed
Year ., gralins . . : . - fed : fed .
' Ted © Total  Barley | Corn | Oats | Other . Corn Barley
B PR UG 1,000 metrie tohs - - - - - - - - & - & = Percent
1955/56. . . : 3,566 3,463 288 2,637 507 36 6 32 74 8
1956/57. .+ . ¢ h,03h 3,946 310 3,092 508 36 60 28 i 8 1
1957/98, . . ¢ k4,532 4,43k hol  3,bk12 582 39 67 31 75 9 g
1958/59. . . : 4,954 L, &3 32h 3,721 561 37 255 56 75 7 ‘
1959/60. . . : 5,708 5,491 366 534 sl ) 136 8o 79 & _'
1960/61. . . ; 6,123 5,833 510 k760 507 54 120 170 78 8 :,
. 1961/62, . . @ 6,418 6,283 560 5,07h sak 65 70 65 9 9 :
1962/63. . . ;7,160 7,052 841 5,509 A7 55 75 33 77 12
196376k, . .+ B,75h 8,656 839 7,110 650 57 65 33 81 10 Z:;
1964765, . . ¢ 8,196 8,082 62l 6,886 52l L3 Th Lo 84 5
1965/66. . . : 9,217 9,08 1,073 7,303 658 53 96 35 79 10
1966/67. . . 1 9,ks8 9,316 L,0AG  7,5R0 A20 70 100 ko 8o 11 ;
19A7/68. . . ;9,970 9,79 1,006 7,947 656 €0 200 b1 80 11 4
1948/69. . .+ 9,928 §,662 Lokl 7,988 S71L 62 230 36 8o 10 y
1969/70. . . : 10,098 9,759 1,0A3 8,000 650 b6 300 39 79 1L
- 1970/7L. . . : 10,608 10,265 1,320 8,250 650 45 300 53 78 12 ;
: 1971/72. . . ; 1,767  1o,k11 1,330 8,390 650 b 320 36 78 12
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Factors Influencing Corn Production

Prices and Policy

Italy's membership in the European Community has had a profound effect on the
country's corn import policy. Prior to EC entry, imports of corn were subject to a
4-percent duty (raised as high as 12 percent in times of low international prices).

In addition, there were licensing requirements for cern imports from the United States,
Canada, and other dollar area countries. This requirement served both to provide a
degree of protection for domestic producers and to facilitate the implementation of
bilateral trade arrangements between Italy and Argentina and South Africa.

On July 1, 1962, when the regulation providing for the gradual establishment of
a common (EC-wide) market organization for grains came into effect, the EC’s variable
levy system was imposed on Italian corn imports. Because Italy has resisted the high
corn prices generated by the EC system, Italian threshold (minimum import) prices were
kept at relatively low levels throughout the transitional period (July 1962 to July 1967).
Since the unification of the EC grain market on July 1, 1967, Ttaly has received a
special reduction on the levy applied to feed grains——$10.63 per ton in 1967/68, $10.00
in 1968/69 and 1969/70, and $7.50 since the start of the 1970/71 crop year. 13/

This special levy reduction was justified as compensation for the higher handling
costs in Italian ports, but it also reflects the determined Italian opposition to the
high feed grain price policy of the EC. This opposition stems primarily from the
recognition that this price policy is harmful to the development of the Italian live-
stock industry--a subject of gieat concern. 4Also, it is felt that the benefit of
higher corn prices to the Italian farmer is considerably lessened by the faet that most
domestic corn (about two-thirds) is fed on the farm where produced. Italy has sought
to revise the EC feed-grain price policy so that it would be oriented more towards
inecreasing livestock production; thus far, Italian efforts have been unsuccessful.
Although unable to block the 1972 EC round of price increases (decided on March 24, 1972)
for feed grains, Ttaly did gain an indefinite extension of the special levy reduction
on feed grains, which was to expire at the end of July 1972. However, on April 30, 1973,
t?e EC decided that Italy should phase put this priviiege over the next four years.

The amount of the levy discount will be reduced by 1.50 units of account annually until
it is finally eliminated at the end of the 1976/77 marketing year.

Despite the concessioms wrung by the Italian Government, corn prices have increased
considersbly as a result of the CAP. The average price in the 5-year transitional
period was 1l percent higher than the average in the preceding 3 years. A l12-percent
jump in prices was still necessary in 1967 upon unification of the EC market. Subse-
quently, prices have edged further upwards as a result of cuts in the levy discount,
demand pressure, and further EC price increases. The 1970 producer price was more

than 40 percent above the pre-CAP (1959~61) average, as shown by the tabulation on the
following page.

13/ The exemptions are actually set in terms of EC units of account (U.A.). Until
the official devaluation of the U.S5. dellar in early 1972, the unit of account was
equal to the U.S. dollar. With the current devaluation of the U.5. dollar (February
1973), the U.A. is now equal to $1.2063.
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Producer prices : Corn/wheat price ratio

Year ) for corn i
: Lire/guintal
Av, 1959-61 . . . . . : 4,070 62
1962 . . . . . . : 4,380 66
1863 . . . . . . 4,460 65
1964 . . . . . . : 4,630 &7
1965 . . .. . . : 4,400 64
1966 . . . . . . = 4,750 72
1967 . . . . . . 5,510 81
%68 . . . . . . 5.630 83
169 . . . . . . : 5,760 g1
970 . . . 0 .. 5,740 84

Source: {46).

The adoption of the CAP has also narrowed the price range between corn and soft
wheat. Italian wheat prices were previously supported at levels above those set by
the EC; consequently, the establishment of common prices has caused a drop in Italian
wheat prices. However, these have not dropped to the extent expected and have generally
remained above other EC wheat prices. As a result, the corn price moved from 62-67
percent of the wheat price to 81-51 percent.

As noted previously, the response of Italian farmers to the higher corn prices
and improved corn/wheat price ratio has been primarily an accelaration of the shift
from nostranc te hybrid varieties. Alse, the irrigated area planted to corn has been
expanded. The accelerated increase in the share of hybrid corn relative to nostrano
resulted, of course, in a considerable increase in overall corn yields. Hybrid corn
yields averaged about 51.5 quintals per hectare in 1960-66, with no upward trend
discernible. During 1867-71, these yields averaged almost 56 quintals per hectare,
While muech of this increase is due to the expansion of irrigated hybrid corn area,
the higher prices have stimulated greater utilization of other imputs (for example,
fertilizer) and thus, higher yields.

The Italian response to high EC prices, though visible, has thus far not been
nearly as great as expected in some quarters. Total corn area did not increase; at
most, the long-term decline in corn area has slowed. Both the 1971 and 1972 crop
areas continued the long-term decline. Production declined in 1971, but rose to a
record of almost 5 million tons in 1972 despite unfavorable weather conditions in
August and September. This rise suggests that the spurt in Italian corn through
higher yields is continuing. Compared with the French experience, the increase in
Italian corn production seems slight.

There is a widespread feeling that future EC price increases will be relatively
small. The new EC members, most of which have maintained farm prices at levels lower
than the EC prices, are expected to restrain further price increases, especially for
grains. Alsc, there is some indication that the Community will move towards a more
"production-neutral” form of farm income support.

Nenetheless, past experience suggests that some increase in corn prices is likely.
For 1%72/73, the EC has raised corn target prices 5 percent above those prevailing in
the previous crop year. Furthermore, the gradual reduction and final elimination of
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the special import levy rebate will tend to increase corn import prices and, most
likely, domestic market prices. For purpeses of projection, a l5-percent increase in
producer prices (above the 1969-71 averase) is postulated by 1980.

! R Irrigation

‘The major physical constraint on the expansion of corn in Ttaly is lack of water.
Rainfall is generally most scarce in the summer, the most crucial period of the corn-
"o growing season. As a result, the availability of irrigation is the key factor din
tensidering the possible expansion of corn area. This scarcity of summer rainfall
Uecomes more severe, and the dry season lengthens the farther south one goes--in Sicily
and Sardinia it may last 4 months or more. BEven in the north, however, supplemental
water is usually required to grow hybrid corn.

The drier summers of southern and central Ttaly and the more limited irrigation .
facilities there are the major reasons for slowness to adopt hybrid varieties in these . 3
regiong. Without supplemental water, the locally adapted nostrano varieties provide '
more constant yields. Even with irrigation, however, the low humidity of the air in
the south causes difficulries for the pollination of hybrid corn. In central southern
Ttaly, large areas of irrigated land, potentially suitable for corn production, have
not been used because unfavorable climatiec conditions hinder proper pollination of the
corn’plant. ’ o

Italy has put a2 major emphasis on irrigation as a tool of agricultural develop-
ment. In 1970, approximately 3.4 million hectares were equipped for irrigation, about
18 percent of the total agricultural area. 1In comparisen, only 10 percent of Spain's ;
agricultural area was so equipped; for Greece and France, the shares were only 3 and ”
8 percent, respectively. This emphasis on irrigation wiil continue in the future. By |
1875, total irrigated land is expected to be in the range of 3.6 to 3.7 million hec-
tares. An additional 300,000 hectares could be irrigated in the last half of the
decade.

According to Irrigation Policy in Ttaly, a study by the Organization for Economic
; Cooperation and Development, OECD (58}, more than two-thirds of Ttalian hybrid corn is
o , produced on irrigated land, 14/ The increase in this share from 1960 to 1969 is
: illustrated in the following tabulation using OECD data for area, production, and yields
of irrigated corn:

.
1 -

Irrigated corn : 1960 : 1968 : 1969 : 1973 1/
Area (1,000 ha.) . . . . .t 224 (56) 316 (56) 411 (63) 430
Production (1,000 M.T.). . : 1,379 (63) 2,099 (686) 2,764 (73) 2,838

Yield (qu./ha.) . . . . . : 61.5 66.5 67.3 68.0

Figures in parentheses give irrigated area and production as a percentage of total
hybrid area and productien.

1/ OECD forecast.

14/ The 1971 study does not distinguish between hybrid and nonhybrid corn; however,
it has been assumed that all corn planted on irrigated land is hybrid.
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According to the OECD study, the increase in the irrigated area for corn was
greater than for any other crop (83 percent from 1960 to 196%3). Particularly note-
worthy is the spectacular jump of almost 100,000 hectares from 1968 to 1969. However,
as shown above, the OECD forecasts only a relatively small increase (less than 5 per-
cent) in irrigated corn area from 1969 to 1973 {possibly because of the concentration
of newly irrigated land in the south {p. 18).

There are several important aspects of the relationship between irrigation and
corn production. Tirst, the availability of irrigation determines throughout much of
Italy (particularly the south) whether hybrid corn can be introduced or can replace
nostrano varieties. TIrrigated area is now heavily concentrated in northern Italy;
however, the share of central, and particularly southern Italy, is expected to increase.
National planning efforts have focused on these two areas; in addition, opportunities
for further irrigation in the north are felt to be somewhat limited. .

Secondly, corn yields on irrigated land are considerably higher than those on
nonirrigated land. In 1967-63, irrigated yields averaged 21 to 25 quintals per hee-
tare higher; in earlier years, this difference appears to have been smaller, about 15
quintals per hectare. Yields on irrigated land are thus going up, while thesc on
nonirrigated land are more or less remaining the same. The substantial increase in
hybrid corn yields since 1965-67 can in large part be attributed to a larger share of
this corn being irrigated.

Finally, with irrigation, corn becomes competitive for land use, not so much with
wheat, but with fruits, vegetables, rice, forage, 15/ and sugarbeets. Consequently,
the ability of corn to compete with other crops for dirrigated land use will be the
major determinant of the future expansion of Ttalian corn production,

Competition for Land Use

Competition between corn and other crops for land use can be divided into distinct
components:

(1) HNonirrigated or dryland farming: corn competes primarily with its traditional
rival, wheat, and witlr potatces, forage, and other graims.

(2} Irrigated farming: corn competes primarily with sugarbeets, rice, forage,
fruits, tomatoes, and other vegetables.

Before discussing these two components, we should note that arable crop area in
Italy is shrinking. Between 1957-59 and 1965, total agricultural and forested area
decreased by over 400,000 hectares; arable land decreased by almost 1 million hectares
{or 7 percent).{See table 23). Much of the reduction in arable land came as a result
of the return of marginal land {particularly in the hills and mountains) to pasture.
This trend will probably centinue at a slow rate, In addition, there will be a slow
transfer of land from agricultural to nonagricultural use as a result of highway and
housing construction. Thus, demand for arable crop area is likely to increase.

Little information is available on the relative profitability of corn compared
with the various competing crops. The most detailed data are those presented by
Mangum (35, pp.167-171), which compare costs and returns from wheat and corn produc—
tion in the Po River Valley {nonirrigated production) based on 1963-64 data. Theze
estimates show wheat to be considerably more profitable tham corn with respect to dry-
land farming; if 1968-70 prices and yields are inserted into this analysis, net ré&turns
are somewhat closer but still decidedly favorable to wheat, An awareness of the diffi-
culties {and the lower yields) associated with the growing of corn on nonirrigated

15/ Forage includes corn silage, alfalfa, improved grasses, and other related crops.
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Table 23 --Italy: Agricultural land ubilization, selected averages,
1650-67, annual 1968 and 1969 '

Land use ©1950-52 1957-59 | 1965367 1968  © 1969
; 1,000 hectares
: Arable: :
& Grain., . . . . . : n.a. 6,431 5,574 5,576 5,590
: Forage . . . . . : n.a. 3,143 3,371 3,309 3,351
Cther. . . . . . : n.a. 3,613 3,507 3,340 3,280
Tobal . . . : 13,086 13,187 12,452 12,227 12,221 .
Orchards. . . . .= 2,425 2,640 2,805 2,840 2,780
Permanent grass- ;' . " .
land . . . . . . : 5,157 5,139 5,150 5,169 5,226
o Other 1/. . . . . : 7,093 6,833 7,121 7,136 7,148
' Total . . . : 27,761 27,799 27,528 27,381 27,375

n.a. = not available,
1/ Forested and uncultivated area. o v

Bource: {29).

land lies at the base of the general consensus that corn will not imcrease very much
i . at the expense of wheat. The cost-return data presented by Mangum support this cou-
, ' sensus.

Similar cost-return comparisons between corn and the various crops suitable for
irrigation are limited. As the previous section pointed cut, irrigated corn area has C
increased dramatically in the past decade; however, most observers seem to share the '
view that only a modest increase will occuxr in the 1970%'s. As noted, the OECD fore-
casts 16/ orly a small increase by 1973. This view is based on the fact that most of
the newly irrigated land will be in southern Italy; it is expected that fruits and
vegetables and cther crops will be grown on this land rather than corn. Also, not much
i change is expected in the current crop pattern. {See table 24 for evidence of the
' stability of the Italian crop pattern.) The relative profitability of corn compared

with other irrigated crops is apparently not such as to generate an expansicn of corn B |
at their expense. . i

: i Market disposal problems for certain competing crops could alter this picture

£ g significantly. Imr reviewing thn various crops suitable for irrigation in Ttaly, the
. QECD study found prospects for the expansion of fruit and rice gemnerally unfavorable
in light of the difficulties in market disposal of these products in recent years. :
The OECD study found prospects for sugarbeets to be more favorable since Italy is a -

16/ The forecasts are actually those of the Italian organization, Istituto MNazionale
o di Economia Agraria {INEA) (56).
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Table 24 --Ttaly: Area planted to corn and selected competing crops,
selected averages 1950-67, annual 1968-71 .
. Corn f ) Wheat f Other ; Supar- : .
Period . Tostrane: ) - - | cosrse | Rice beﬁts “Tomatoes | Potatoes
Diyorsa 00757 fotel | Sofs | Durum ; Total . grains | Py ; ;
1,300 hectares
1950-52 . o, h.a. 1,260 2/3,314 2/1,368 4,710 814 158 198 8h 387
1957-59 : 365 857 1,221 3,420 1,385 4,805 TO9 132 248 115 385
1965-67 : 511 500 1,011 2,890 1,301 4,191 603 134 308 130 345
1968, ., : 561 ©hoy 967 2,817 1,438 k,275 552 156 306 129 319
1969, . : 652 348 599 2,692 1,524 4,218 536 m}ﬁg 291 131 306
1970. . ¢ 73h 292 1,006 2,551 1,587 4,138 526 - 281 130 . 286 ‘
197:. . 73k 22h| L /958 a,356 1,596 3,952 508 175 262 120 312 . :
Percenbaga of total arable land
1957-59 : 2 6 9 26 10 36 r 1 2 1 3
1965-67 : L L B 23 11 3k 5 1 2 1 3 .
9713/ : 6 2 8 19 13 32 L 1 2 1 3 3
n.a. = not available.

1/ Mative, open-pollinated varieties.

2/ 1952 only.

3/ Esbimated by source on basis of erable land area in 1971.

E/ This figure is based on an earlier estimate thezn those of teble LY.

Source: (28).

net sugar importer and per capita consumption is increasing. However, Italian produc-
tion of sugarbeets-has consistently fallen below the basic quota assigned under the
CAP, while other EC members have exceeded these quotas. Arxea and production of sugar-
beets have been declining since 1968,

 On the other hand, Ttaly's prospects for production of both corn for grain and
corn for forage were deemed by the OECD study to be excellent. Ttaly is a large net
importer of corn and livestock products, such as beef and veal, live cattle, and dairy
proeducts. Prospects for corn for grain seem to be somewhat more certain than prospects
for corn for forage since Ttaly has experienced considerable difficulty in developihg
a forage-based livestock industry, and as OECD notes, "the profitability of cattle-
rearing on irrigated land has not . . . been resolved at farm level” (56, p. 68}). A
greater increase in irrigated corn for grain area could take place if certain fruits
and vegetables which are produced on irrigated land continue to experience surplus
problems.

A further consideration in analyzing the position of corn in Italy's land use
pattern is the relationship between corn for grain and corn grown for silage. The . ]
amount of corn silage is expected to increasc. Numerous studies have shown the feed :
value of a heectare planted to corn silage to be ‘considerably greater than the value of
a hectare plantéd to corn (for grain) or most othar forage crops. One study (5,
pp. 909-826) shows the feed immits produced per hectare of corn silage in five northern
provinces of Italy to be about twice that of grassland and 40 to 45 percent higher
than that of corn for grain. Production costs also appear to be quite favorable. In
addition, corn silage is preferred to grain in beef production because silage-fed beef
tends” to be leaner and thus more in line with traditional Ttalian preferences.
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Particularly with respect ko the "second corn crop" (planted immediately after
the harvest of another erop, generally wheat), weather is also an important factor in
determining whether corn or corn gilage is produced. Where the growing season is
shortened (as it was in 1971 when the harvesting of the wheat crop was delayed for 2
to 3 weeks), the corm may not mature adequately for harvesting as grain.

e e 1 o Sy AT

The major obstacle to the expanded production of corn silage is the generally low
levels of mechanization and technology characterizing Italian methods of ensilage. As
a result of the heavy labor requirements, the cost of making and storing silage! e
often prohibitive. Ancther obstacle——the detrimental effect of silage on the tasré
and texture of Parmesan chesse--has hampered the use of silage in dairy feeding. How-
éver, a continuing increase in corn silage production and utilization is indicated.

As Italian ensilage technology improves, the competition of grain corn and corn silage
for irrigated land will grow stronger. “

[

No firm figures are available on the area of corn silage harvested. FEstimates in
recent years have generally been in the range of 280,000 te 330,000 hectares. Harvestad *
area is estimated to have increased considerably in recent years, possgibly as much as
50 percent since 1967. 1In parkicular, much of the "second corn crop," consisting al—
most entirely of hybrid corn, is likely to be harvested as silage. This second crop
is estimated to account for 200,000 to 300,000 tons.

Farm Structure and Technology

There is little information on the number, type, or size of Italian farms growing
corn. However, there are very few specializad corn farms, and it appears that Ttalian
corn producers are constrained by the same major structural problem confronting Italian
agriculture as a whole--small farm size. An estimated 75 percent of corn producers
grow 1/2 to 4 hectares of corn, 20 percent grow 5 to 49 hectares, and only 5 percent ’
grow 50 hectares or more.

In 1970, the aversge farm size was only 7 hectares, and absut 80 percent of the
farms were less than 4 hectares. This small average farm size has slowed the adoption
of hybrid seed corm, which requires greater technical and capital input than domestic
varieties. It has also reinforced the dominance of wheat {which has proved the most
. dependable income source and the most easily mechanized e¢rop) in the Ttalian agricul-
: tural economy.

Only a very gradual improvement in farm structure can be expected throughout bthe
1970"'s. The structural problem will continue to act as a constraint on the expansion
of corn production and on technological improvement.

The growth in overall corn yields-- from 27 quintals per hectare in 1955-57 to 43
in 1969-71 (table 18)--would seem to indicate a great improvement in the technology of
Italian corn preduction. However, in fact, the great bulk of this increase is due to
one specific trend--the substitution of hybrid seed corn for nostrano varieties. {This . 2
substitution, of course, was generally accompanied by improved cultivation practices.) '
Hybrid corn yields, themselves, have not inecreased very much. They fFluctuated around
an average of 51 quintals per hectare From 1957 to 1967; during 1969-71, they increased
te an average of over 56 quintals per hectare. Subtracting out the effects of irriga- -
tion and increased hybrid seed use, the rise in corn yields due tg improved technelogy
over the past 15 years would appear to be madest.

In addition, there is evidence of ample room for' technolegical improvement in -
Ttalian agriculture as a whole. The rate of fercilizer application and the level of :
mechanization in agriculture are much lower ‘in Italy than in the other EC member
countries. For the period 1966/67-1%68/69, Italian nitrogen application for total _
agricultural land (in kilograms per hectare), was only 73 percent of that of France and |
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only“?Z percent of that of the Wetherlands; for phosphate, the comparable percentages
are 52 ard 48; and for potash, 27 and 16 (65). Ttfalian application of these three
nutrients {(combined) fur this period was about 50 percent above the level & decade
earlier——a rate of increase slightly less than that for the EC as a whole. 8imilarly,
although Italy produced about 45 percent as much grain as France, its grair combine
numbers are only 13 percent of French numbers.

With respect to corm, these comparisons are somewhat misleading since technolog-
ical levels in the north—-where most corn is produced--are well above the national
average. WNonetheless, experimental results suggest that a greater applicaticn of in-
puts would vesulc in substantial increases in production and returns. The 1965
"Jaunched hectare' demonstration program on irvigated land showed that an increase of
about 35 percent in production costs raised yields 97 to 120 guintals per hectare,
resulting in a substantial increase in net income. An examination of the potentiali-
ties For increased fertilizer use indicated that the application ¢of a “rational dose"
to the entire corn area would mean more than a threefold increase in the current vates
of application ¥8/. S

Despite this evidence of poténtial increased yields, experience indicates no
reason to expect any dramatic increases in yields as a result of improved technology.
The continuing substitution of hybrid seed for nostrano varieties as well as the in-
creased utilization of irrigated land will continue to be the major factors in deter-
mining yield increases; other technological improvements will provide only z modest
contribution.

Qutlook

Using ordinary least-squares analysis, the following projections of Italian cern
areaz, vield, and production were made:

! Average 1969-71 ° 1975 : 1980
Corn t : :
: Total : Hybrid : Total : Hybrid : Total : Hybrid
Area (1,000 ha.). . . . . . . . : 988 700 930 840 1,000 980
Yield (qu./ha.) . . . e el 46 57 55 58 59 60

Production (million M. T ) . ..t 4.6 4.0 5.1 4.9 5.9 5.9

Total corn area is seen as dipping in the early 1970's but then movimg to the
million hectare level by 1980--no real change over the 1869-71 level. Morz substan~

tial gains will be made in overall yields and production, as a result of the continuing

expansion of hybrid corn area. By 1980, nostrane corn production is projected at less
than 30,000 tons. Although the projected gain in overall corn yield is substantial,
it should be noted that the projected gains in hybrid corn yields are quite modest.
Thus, as the total replacement of nostrano by hybrid corn nears completion, the gain
in corn yields will slew down.

An examination of the factors influencing corn production seems to support this
projection of a moderate growth in corn production. A move significant expansion of

total corn for grain area will probably be precluded by the following factors:

(1} A large hike in corn prices such as occurred in the 1968's as a result of
the adoption of the CAP appears unlikely.

(2} A continued decline in arable land area and a set of competitive relation-
ships between corn and other crops suggests that no large shift to corn is likely.
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{3} The limited availability of new irrigated land Ffor corn production in the
north and the likelihood that newly irrigated land will be aliocated to other crops
in much of the rest of Italy, particularly in the south, limits the possibility of
expansion.

{4} Increased competition from the production of corn for silage is evident.

On the other hand, market disposal problems for certain competing crops (for example,

rice and fruit) along with the growth of poultry and livestock production will probably

foster some shifting to corn.

The expected difficulties in increasing the irrigated area devoted to corn also
tend to support the projected slow gains in hybrid corn yields, as yields on irrigated
land are much higher. In addition, much of the future shift from nostrano to hybrid
is likely to take place on farms poorly situated from the point of view of land and
management quality; this, too, will have an adverse effect on yields.

The production projections made in this report are highex than the following
projections made by Mangum  for 1975 but are considerably lower than the estimates
€or 1981 made by IRVAM/SVIMEZ (32). It should be remembered that Mangum's (35) esti-
mates for 1970 were about one~half million toms tco low.

: Mangum, 1975 * IRVAM/SVIMEZ, 1981

Corn : total : :
: : Total : _ Hybrid
Area (1,000 ha.d. . . . . . . . 925 1,125 1,050
Yields (qu./ha.}. . . . . . . . : 51.1 60.4- 62.0
Production {millien M.T.) . : 4.7 6.8 6.5

SPATIN

Corn_Production--Historical Development

Until recently, corn has not been an important grain crop in Spain. The area
planted to corn until 1968 was less than that in ocats and less thar one~third of the
barley area. However, both area and production of corn have increased rapidly in the
past 15 years {(table 25). Between 1955-57 and 1965-67, corn production increased by
two-thirds, while area increased by about one-third. By 1972, corn production was up
to 2.2 million tons, or 90 percent above 1%965-67 average production, and corn area
increased 16 percent to 555,000 hectares.

The rapid increase in corn area in recent years has been largely due to shifts in
grain policy. Until 1963, narional grain policy stressed the production of wheat.
Although the National Wheat Service also fixed minimum guaranteed prices for corn,
these prices tended to be low compared with wheat prices. As a result, cormn area
trended slowly upward. Between 1955 and 1962, it increased by an average of almost
9,000 hectares per year. More recently, the Spanish Government has initiated a policy

of increaging feed grain productien, particularly corn. The result has been a sharp

upward trend in corn area. Starting in 1963, corn area begam to increase rapidly,
reaching 555,000 hectares in 1972--an average annual increase of 11,000 hectares a
vesar.

Despite these substantial gains, corn is still far behind wheat and barley in
importance in Spain. The share of corn in total grain area rose from 5 percent in
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Table 25 --Spain:, Grain area and production, selected averages, 1955-70,
B gnnual 1970, 1971, and 1972
. . Coarse gralns
 Pericd Total | Wheat - - - - -
' . gralns e . Total , Barley , Corn . Oats . Rye , Other
1,000 hectares
Area:
1955-57. 7,442 4,323 3,119 1,549 367 605 593 5
1960-62. 7,060 4,122 2,938 1,442 435 562 493 6
1965-67. 6,626 L,032 2,767 1,412 h7g W82 389 5
1968-70. 7,276 3,801  3,k75 2,081 516 492 335 51
1970 . 7,179 3,697 3,L82 2,157 505 450 306 Ll
1971 :
Actual, ;7,220 3,600 3,620 2,300 sko  LkO 300 40
Planned 2/. : 7,249 3,321 2/3,928 2,000 800 3/ 3/ 135
1972 . .1 7,148 3,500 3,648 2,350 555 430 270 43
1,000 metric tons
Production:
1955-57. 7,798 4,362 3,436 1,716 702 kg7 500 21
1960-62. 7,639 3,921 3,718 1,822 1,000 480 396 20
1965-67. 9,177 5,063  l,147 2,176 1,163 418 337 53
1968-70. 10,680 h,678 6,002 3,507 1,616 493 320 66
1970 . 9,883 4,062 5,821 3,096 1,868 k409 259 189
1971:
Acbual. 13,320 5,455 7,865 4,783 2,038 3562 269 173
. Plamned 2/. : 9,768 3,583 6,185 3,400 2,000 450 251 84
972 . . . 11,756 k.55 7,197 4,137 2,200 440 230 190
1/ Excluding rice.
2/ Goals set in the Second Reonomic and Development Plan (1968-71).

g/ Planned area not specified.

Sources:

1§55-57 to 8 percent in 1970-72;

(38, 76).

9 to 17 percent in the same period.

duction, almost as great as those in cern, have ke
faster. In 1972, wheat and bharley each accounted for more than a third of t

production.

A factor that adds some complexity to the corn
cultivation practice of interplanting kidney beans with
cially prevelant in the northern regions of Galicia and
160,000 hectares, or one—third of the Spanish corn area
with kidney beans, but this area contributed only about one-

duction. (See fig. 4 for regions.)

the share of corn in total grain production rose from

Sharp increases in Spanish barley area and pro-
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Another complicating factor is that corn is grown partly as forage, particularly
in Galicia. Native corn is generally planted very densely, and a portion of the grow-
ing plants and tops are uut during the summer months for animal fodder. The remaining
plants are allowed to mai'ure for graino.

Corn is grown in nearly all regicuns of Spain, but the northern regions (Galicia
and Asturias-Santander) account for about 40 percent of total area and close tao a
third of production. They are followed ™y the two regions of Andalueia (Occidental
and Oriental), which account for about 20 percent of both corn area and producticn
(table 26).

In the northern regions, corn is grown mainly on dry or rainfed land. In 1969,
corn planted on nonirrigated land in Galieia and Asturias-Santander totaled 187,550
hectares. This area represented 87 percent of the total corn area in the two regions
and three-fourths of corn planted on nonirrigated areas in Spain. Andalucia Occidental,
the other principal region where corn is planted on nonirrigated area, had enly 22,700
hectarez (one~third of its total corm area) on nonirrigated land in 1969.

Except in Galiclia, Vascongadas, and Asturias-Santander, corn is grown mainly on
irrigated land. In 1969, irrigated corn area totaled 254,000 hectares. Andalucia
Oceldental was the region with the most irrigated corn area (38,000 hectares),
followed by Aragon, Extremadura, and Galicia.

Spain's nonirrigated corn area has been trending downward, while irrigated corn
area has been increasing rapidly (table 27). In 1971, nonirrigated corn area was
about 240,000 hectares, roughly cne-tenth below a decade earlier. Meanwhile, irrigated
corn area was up to an estimated 300,000 hectares, nearly doubling the average in
1960-62 and representing 55 percent of Spain's total corn area.

The most recent Spanish Government source (§§) shows that the increase in irri-
gated corn area has been particularly significant in Extremadura, Andalucia Occldental,
and Aragon (table 28). 1In 19269, the irrigated corn area in the three regions totaled
111,000 hsectares, four times greater than the 1955-57 average, and / gpreserti: 43
percent of Spain's total irrigated corm area. ' '

Most of Spain’s corn production comes from irrigated areas. In 1971, estimated
corn produection on irrigated area totaled 1.6 million tons, more than double the
average in 1965-67, and accounted for 77 percent of total corn preductican in the coun-
try.

Except in a few years of unusually favorable weather, corn productivn on non-
irrigated areas has not deviated much from 450,000 tons. Slight decreases in area
have been offset by dincreased yields.

Much of Spain's increase in corn production 1s attributsble to a sharp increase
in yields. During 1965-67, average corn yields were 24.5 guintals per hecktare--about
30 percent above a decade earlier. Corn yields have accelerated in recent years as
a result of the increase in irrigated area, decrease in mixed-cropping practices, and
improvements in production technology, particularly greater use of hybrid seed
varieties and Fertilizers. In 1971, corn yields reached a high of 37 quintals per
hectare. Irrigated corn yields during 1965-67 were more than twice the level of yields
on nonirrigated land. Also, irrigated yields have been rising at a much faster rate
than yields frow nonirrigated areas. From 1955~57 to 1971, irrigated corn vields
doubled, while yields on nonirrigated land increased by only 20 percent.

As indicated above, mixed-cropping cultivation practices affect Spain's corn

yields. In 1969, yields on corn interplanted with beans were about a third below
Spain's average. This practice in large part explains the relatively low production
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Teble 26 --Spain: Corn asrea {dry and irrigeted}, yield, and production by region, 1969

Dry Irrigabed X Fotal

Region v Pro H ¢ Pro : Fro
. Area : Tield 1 duckion : Area H Yield . duection : Area : vield : duction
+ 1,000 1,000 1,000 1,000 1,000 1,000
ha. Qu. /ha. M.T. ha. gu./ha. M.T. ha. gu./ha. M.T.
Castilla la Mueva, . . : 0.5 10.1 0.5 18.8 he,7 87.¢ 19.3 45.8 83.3
Castilla la Vieja. . . : 1.5 17.6 2.4 5.1 7.6 19.0 6.5 33.2 21,6
Teonese. . . . ., « . . 1 0.6 16.7 0.9 104 sk, 7 56.8 11.0 52.5 57.8
Extremadura. . . . . . : 1.4 6.6 0.9 36.4 34,6 125.1 37.8 33.4 26,1
Andalucia Qccidental . : 22.7 13.6 30.7 37.8 48.2 182.k 60.6 35.2 213.1
Andglucia Oriental . . : 1.2 6.5 0.7 2.0 50.0 120.2 25,2 7.9 120.8
Ievanbe. . . . . . . . h.8 14.3 6.9 23.5 k4.0 163.5 28.3 39.0 110.%
Catalunae-Baleares. . . : 13.0 22.0 28.5 19.3 ho,o 4.8 38,2 38.3 123.3
Aragon . . . . . . . .1 G5 11.8 0.6 37.2 35.7 114.8 37.7 30.6 115.4
Ricja-Navarrs, . . . . : B 16.4 7.8 19.9 52.1 86,6 15.6 “41.3 éh.5
Vascongedas. . . . . . : F. . 24.2 7.4 Q.1 28.0 0.1 7.8 “oly b 17.6
Asturias-Santander . . : 35 ' 24.6 86.4 0.3 32.h4 1.1 35.6 2.6 87.7
galicia. . . . . . . . : 152.3.. 18.0 271.8 28.2 29.8 8.0 180.5 19.7 355.8
Canarias . . . . . .. 1.8 10.0 1.8 2.1 .2 3.2 3.9 12.8 5.0
Total - « . . . . . ; 2U7.5 i8.6 457.7 25k .0 41.8 1,040.6 5G1.5 3¢.L 1,507.3

Note: The sum of individual items may not equal the total because of rounding.

Source: (38).

Teble 27 --Spain: Total, dry, and irripated corn area, yield, and production, selected averages,
1955-67, snnual 1968, 1969, 1970, and 1971, projecbed 1975 and 1580

Area Yield Production 1/
Feriod Dry Trrigated Total Dry Irrigated Total Dry Trrigeted Potal
- -1,000 hectares- - - -Guintals/heckare- - - -1,000 metric tons- -
1955-57, . . . . 262 105 367 16.5 25.4 19.0 133 269 702
1960-62. . . . 268 167 435 7.5 3L.7 23.0 l+F.§ 530 993
1965-67. . . . . 280 197 k79 17.0 35.0 245 479 &85 1,163
1968 . . . .. 282 2k 923 8.8 39.3 28.2 536 937 1,473
1969 . . . . . 2h8 25k 502 18.6 41,8 30.1 458 1,050 1,507
970 . . . . . 2hg 280 525 18.0 51.0 35.6 Lk 1,427 1,868
W71 . . . .. 240 300 Sho 19.4 51,1 37.0 b 1,592 2,058
1975 2/, . . . 250 370 610 2.6 58.7 bs.k 615 2,291 2,906
ag8o 2/. . . . 250 k3o 730 32.0 62.8 52.3 8oo 3,014 3,81k

y The sum of intividual items may not equal the totel because of rounding.
gf Projections and estimated breskdown by dry and irrigated land.

Sources: (38, 76J,
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Table 28 --Spain: Dry and irrigated corn area by region, averages 1955-57
and 1965-67, annual 1965

1955-57 1965-67 ; 1969
f Irrigated f Loi?l E Dry f Irrigated f TOE?l f Dry f Irrigated f To;?l

1,000 hectares

13
>

9
20

20
21
27
15
26
10
2
i
29
2

Castilla la Nueva, .
Castilla la Vieja. . .
Iepnesa. . . . .« . . .
Extremadura. . . . . .
Andalveia Qceidental .
Andalneis Oriental ., .
Ievante. . . . . .
Cataluna-Balesares.
Aragon . . . . . . .
Rigja-Navarra., . . .
Vasconhgadas. . . .
Asturiss-Santander .
Galicia. .

Canariazs .

=
GANY OV i G0 e 1O
=
"
L D

|_|
W
GO
!..J
N 1
HAT O e W R
l"'l
Lo 5
M MDA =0 |- o

Total . . . . . . : y 197

n,a, = not available,

;/ The sum of individwal items may not egual the total because of rounding,
g/ Iess than 500 heciares.

Source: (38).
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in Spain's main corn-producing regions, Galicia and Asturias-Santander. In 1969, the

two regions accounted for 43 percent of Spain's corn area but contributed only 29 per-
cent of total production. In 1969, average corn yields for Galicia and Asturias-San-

tander.were one-third and one-fifth, respectively, below the Spanish average. Nearly

150,000 hectares, or 70 percent of the total corn area in the two regions, were inter-
planted with beans.

Hybrid seed is now used in more than 60 percent of Spain's total corn area, com-
pared with about 40 percent in the early 1960's. Hybrid seed is apparently effective
in raising yields only on irrigated land. HNonhybrid yields on dry land were consist-—
ently higher than hybrid yields on dry land during 1965-68, while hybrid yields on
irrigated land were 14 to 18 quintals per hectare 17/ higher than nonhybrid ircigared
yields. Hybrid varieties were planted on 85 percent of total irrigated corn area in
1968.

Corn Utjlization and Imports

Spain's rapid increase im corn production has been accompanied by even
sharper increases in corn utilization., Utilization rose from less tham 700,000 tomns
in 1955/56 to 3.5 million tons in 1965/66 (table 30). TIn more recent years, this trend
has continued, although at a somewhat slower pace. In 1872/73, corn utilization was
about 4.3 million tons. The average annual increase in corn utilization during the
18-year period was about 200,000 tons.

Food consumption of corn in Spain has not changed much, with some decrea.zs in
per capita consumption being offset by imcreases in population. The quantity of corn
used directly for food is estimated at 100,000 tons a year. Corn seed, waste, and
industrial uses are estimated at less than 375,000 tons. However, corn used for feed
has rapidly increased, from 625,000 tons in 1955/56 to nearly 4 million toms in 1972/73.

Grains used for feed exceeded 10 million tons in 1971/72, more than three times
the level of 1960/61, but declined to 9 millionm in 1972/73, as a result of decreased
barley and wheat production. Coarse grains account for most of the increases in grains
fed in the country; however, large quantities of wheat have been fed in recent years
as a result of surplus wheat production {table 31).

From 1965/66 to 1970/71, coxn replaced barley as the principal grain fed in Spain.
In 1971/72, as a result of mounting barley production, the corn share dropped to 36
percent of total grain fed; barley fed exceeded 4.5 million tons, and represented 45
percent of total grain fed in the country. However, in 1972/73, the corn share of
total grains fed was up to 42 percent, or the same as the barley share.

The sharp increases in both corn and barley fed have been to a large extent the
result of mounting demand for mixed feeds by the expanding poultry and livestock
industry. Production of mixed feeds in Spain is currently estimated at 4.5 te 5.0
million tons annually. In 1960, mixed feed production was no more than 1 million tons.
In 1970, feed grains used by the mixed feed industry were estimated at 2.7 to 3.1
million toms, including about 1.7 to 2.0 million toms in corn and about 725,000 tons
of barley. 18/

Large quantities of corn are fed directly on the farms. An official source (14)
estimated direct consumption of corn on the farm (produced or purchased by the farmer)

17/ Figures derived from tables 27 and 29.
18/ (76, SP 1013, Feb. 25, 1971; Madrid).
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Table 29 --Spain: Hybrid corn area, yield, and production, total and for
the 3 major corn-producing regions, average 1965-68,
annual 1969

1965-68 : 1969

Region X R _ . . . -
Area | Yield dﬁzgion . Aree Yield | aiizion
1,000 1,000 1,000 1,000
: hectares Qu./ha. M.T. . hectares Qu./ha. M.T.
Total. . . . . . . : 239.3 31.6 755.8 280.3 38.6 1,082.0
Galicia . . . . . : 13.0 31.5 5ET.% L 31.2 g
Asturias-Santander : 5.6 31.6 17.7 7.b 32.0 23.8
Andalucia Qccidental 56.6 21.1 119.4 59.5 35.7 2124
Total selected :  75.2 23.8 178.5 81.3 3h.6 281.3
Total Ty, . . . . 73.1 15,1 110.5 A3.3 20.7 131.0
Galiecia . . . . . 7.8 28.8 22.5 g 4 28.3 26.6
Asturias-Santander 5.0 35.4 17.7 7.3 32.5 23.7
Andalucia Qcceidental  34.7 10.6 36.9 21.7 13.8 29.9
Total selected : 47.5 16,2 77.1 38.4 20.9 80.2
Total irrigated. . 166.1 38.0 646.3 217.0 43.8 g51.0
Galicia . . . . . : 5.2 36.3 18.9 5.0 26.6 18.3
Asturias-Santander : s 36.6 1/ .l o1 1/
Ardalusia Occidental 21.9 37.6 82,3 37.8 L48.2 182.3
Total selected 27.7 3h.7 101.6 2.9 46.9 2014

Wote: The sun of individual items may vot egual the tobal because of rounding.
1/ Iess than 1,000 tons.

Source: (38).

at 2.4 million tons in 1967, compared with 2.1 million tons of barley in the same year.
In 1970, assuming corn used by the mixed feed industry totaled nearly 2 million tons,
corn fed (produced and purchased} on the farm would have been about 1.5 million tons,
about 40 percent below the level in 1967. This decrease in corn f£ed on the farm is
attributable to greater use of mixed feeds and expansion of commercial livestock pro-
duction in recent years.

The significant increase in Spain's coarse grain production has not been suffi-
cient to cope with expanded feed requirements, particularly for corn. Spain’s net
imports of coarse grains rose from less than 100,000 tons in 1955/536 te a record 3.3
million tous in 1966/67. 1In recent years, net imports of ccarse grains have been
considerably lower, averaging about 2.5 willion tons in the 5 years 1967768-1871/72.

Factors Tufluwencing Corn Production

Prices and Policy

The Spanish Govermment is heavily involved dn agriculture, primarily through its
successive development plans, which have had a strong influence on the pattern of
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Table 30 --Spain: Suvupply and utilization of corn, 1955/56-19?2/?3

Supply Utilization
Year
Production ~* Net imports Total Feed uses Other 1/
P 1,000 metric tons

1955/56. . 616 bz 678 625 53
1956/57. . Tl 53 767 714 53
1957/58. . 771 29 800 659 b1
1958/59. . : 916 67 983 851 132
1959/60. . : 959 87 1,046 863 183
1960/61. . : 1,012 360 1,372 1,170 202
1961/62. . : 1,067 23k 1,301 1,200 101
1962/63. . : 920 650h 1,574 1,350 22k
1963/6h. . 1,171 1,275 2,h46 1,700 46
19684/65. . 1,203 986 2,189 1,825 36k
1965/66. . 1,1h2 2,367 3,509 2,750 759
1966/67. . 1,154 2,28¢ 3,443 3,130 313
1967/68. . 1,195 2,436 3,631 3,295 336
1968/69. . 1,473 2,206 3,679 3,310 369
1969/70. . 1,507 2,676 4,183 3,636 Sh7
1970/71. . : 1,868 2,000 3,868 3,461 LO7
1971/72. . 2,058 2,079 4,137 3,857 280

: 2,200 2,100 4,300 3,910 360

1972/73 2/ -

1/ The large fluctuations in this category are due to changes in stocks.

Data on stocks are limited.

changes in stocks are expechbed to have been small.

2/ Preliminary.

Sources:

In the middle and late 1560%s, Spain had large and burdensome wheat surpluses——
largely due to the effectiveness of the policy measures described above.

. to reduce these surpluses, Government policy since 1963 has been aimed at reducing
wheat production to normal domestic requirements and promoting feed grain production.

Spain's First Development Plan (1964-67) stressed improvement in grain farm struc—
ture and a sharp increase in feed grain production, especially corn and barley.
plan raised the fixed minimum-support prices for corn and barley.
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Spanish grain production.

75, 76)

With a grain policy geared towards self-sufficiency, the
Government has undertaken several measures to increase grain production.
to price supports, these measures include loans and subsidies to grain growers and
producer cooperatives for the purchase of seeds and other inputs.
promoting increased grain production have been import controls (levies), expansion of

storage facilities, and more recently, market arrangements between producers and mills.

Except in years of sharp increases in imports,

In additiomn

Other methods for

In an effort

According to the
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Table 31 --Spain: Total and individual grains fed to livestock and poultry and corn and barley as
a perecentage of total, 1955/56-1972 /73

¢ Percent of totel

v ; Tot§1 ; Coarse grains uéed as feed i Wgegt orain fed
ear _ grains | - - N - @ N

red [ omotel | arley [ corn NN T OB e L Y | Com | Barley

------------ 1,000 metric tong- -~ - - - - - - - - _#~~“ - -Percent- -

1955/56. . : 2,613 2,613 1,539 625 kg 2/ Y, 23 59
1956/57. . : 2,634 2,h60 1,357 © 71k 389 2/ Rl 27 52
1957/58. . : 2,782 2,777 1,653 659 ks 2/ 5 23 59
1958/59. . : 3,063 3,029 1,554 851 62l 2/ 3k 28 51
1959/60. . : 3,426 3,396 1,899 863 632 2 30 25 55
1960/61. . ; 3,132 3,057 1,hs50 1,170 k36 1 75 37 Lg
1961/62. . @ 3,291 3,241 1,625 1,200 b1y 5 50 36 hg
1962/63. . 1 h,0l7 3,874 1,900 1,350 €23 1 o 1h3 E e
1963/64, ., ¢+ k,562 L L84 2,200 1,700 580 Ly ks 78 37 48
196k/65. . - 4,651 k4,580 2,200 1,825 473 faz 71 38 Ly
1965/66. . : 5,27 5,389 . 2,000 2,750 45y 182 28 51 37
1966/67. . : 6,070 5,980 2,150 3,130 557 143 -, 90 5e 35
1967/68. . ¢ 7,612 6,503 2,373 3,295 &3k 101 ¥,209 51, 31
1968/69. .+ 8,073  7,hho 3,856 3,395 6ok 104 6ol L6 Lo
1969/70. . = 8,571 7,946 3,456 3,636 638 21€ 625 ko Lo
1970/71. . : 8,257 7,539 2,929 3,61 548 A0L 718 ha '35
1971/72. . : 10,102 9,357 4,513 3,657 748 hho 735 36 L5

1972/73 3/ : 9,128 5,808 3,799 3,910 567 532 620 ka2 Ee)

Note: The swo of imdividual items mey not equal the tobal becanse of rounding.

1/ As a result of a record wheat crop and large availability of low-quality whest, large-amounts were
fed to livestock in 1967. Use of wheat for feed has also been high in reecent years as a resulb: i
surplus, low-guality wheat. SRy

2/ Iess than 500 tons. ’

3/ Preliminary.

Sources: (75, 76).

plan, higher levels of corn and barley preduction were to be attained through expanded
area, wider use of fertilizers and pesticides, and improved cultural practices.

T In 1966, the 3panish Government set new grain regulations offering strong induce-

went for increases in the country's feed grain production. These regulations provided
for higher support prices for the 1966/67 and 1967/68 feed grain crops, production
subsidies, and more credit to producer cooperatives. The support price for corn was
raised from 4.85 pesetas per kilogram teo 5.06 in 1967/68 and 3.40 in 1968/69 (table 32).
In addition, in 1967/68, producers' associations were offered subsidies and preferen-
tial credit arrangements for the purchase of fertilizers, seeds, and machinery and for
silc construction costs. The subsidies were designed to speed grain farm consolida-
tion and Farmer cooperation-—changes necessary if the country's extremely small grain
farms are te become more efficient.

The Government announced in 1967 a special 4-year program for the northern prov-
inces aimed at doubling production of corn and sorghum. These provinces account for
40 percent of total area and nearly a third of total corn production in Spain. The
program called for certified hybrid seed and fertilizers to be provided to growers on
a loan basis and for certain subsidies to growers who complied with production practices
gpecified by the Ministry of Agriculture,
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Table 32 --Spain: Support prices for wheat, corh, and barley
and price ratios, 1953/54-1971/72

: Wheat : Barley

Year 1/ ; Corn BY; ; Corn/wheat ; Barley/wheat i Barley/corn
; Pesetas per kilogram
1953/5k 1 3.92  2.30 2.20 59 e .56 .96
1954 /55 3.92 2.30 2.20 .59 .56 .96
1955/56 .17 2.ho 2.30 .58 .55 .96
1956/57 h.a7 2.40 2.30 .58 .55 .96
1957/58 .96 n.a. 3.30 n.a. 67 n.a.
1958/59 5.06 3.50 3.ko .69 67 .97
1959/60 5.06  3.50 3.40 .69 .67 .97
1960/61 5.06 3.60 3.50 7L .69 .97
1961/62 5.56  3.60 3.50 .65 .63 .97
1962/63 5.56  3.60 3.50 B .63 .97
1963/6h 6.16 k.35 b.o5 R .66 .93
1964 /65 6.66 4.35 4.05 .65 .61 .93
1965/66 6.66  h.35 h.os .65 61 .93
1966/67 6.66 4.85 L 75 .73 Nan .88
1967/68 5.66 5.06 k.90 .76 7k .97
1968/69 6.70  5.ho 5.30 81 .79 .98
1969/70 6.70 5.55 5.30 .83 . 79 .95
1976/71 7.00 5.70 5.35 .86 .81 .9h
1971/72 7.30 5.70 .85 .80 Ol

5.3%

)

T IE
it :

n.a. = not availableféb_ f‘

1/ Average of minimum and meximum price for soft and semihard wheab.

g/ Average of the 2 main varieties: 2Z-row type and 6-row type {named for
arrangement of grains on the ear).

Sources: (1, 37, 76).

The subsidies provided for were to cover up to 50 percent of seed cost and 20 per-
cent of fertilizer cost during the first 2 years of the program and 25 to 20 percent,
regpectively, in the remaining 2 years. Similar subsidies paid for wheat production
prior to 1965 were reduced or eliminated. Also, corn-drying facilities were to be
made available to eligible farmers. In addition, the Government continued to scale
support prices to encourage production of feed grains, particularly corn, at the ex-
pense of wheat production.

Spain's Second Development Plan (1968-71) continued to stress feed grain produc-
tien, while aiming at cutting back wheat production in an effort to reduce or eliminate
surpluses. The plan called for a 300,000~hectare increase in corn and sorghum. Farm-
ers continued to be partly reimbursed for their investments in seeds, fertilizers,
insecticides, and storaging facilities. Price supports for feed grains were continued.

More recently, the Govermment has adopted additional incentives to encourage ex-
pansion in corn preduction. In February 1971, the Government introduced the following
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benefits for the northern provinces (Alava, Coruna, Guipuzcoa, Lugo, Orense, Oviedo,
Pontevedra, Santander, and Vizcaya): (1) Loang at one-half percent interest per month
for the procurement of seeds, fertilizers, and pesticides; and (2) subsidies represent—
ing 75 percent of the cost of seeds, 50 percent of the cost of fertilizers, and 40
percent of the cost of pesticides and silo comstruction. This program covers the 4
years 1971/72 through 1974/75.

Feed-grain prices moved closer to wheat prices during 1953/54 to 1972/73 (table 32)}.

The corn price moved from less than 60 percent of the wheat price in the midfifties to
about 83 percent in recent years; the barley price showed a comparable improvement--—
from about 33 percent to 80 percent., This movement was particularly pronounced after
1965/66, as the average price support for wheat remained relatively stable, while feed
grain prices sharply increased.

The corn support price for 1970/71 to 1971/72 was 5.70 pesstas per kilogram,
compared with 3.60 pesetas per kilogram in the 1960/61-62/63 periocd—-an increase of
nearly 60 perceri’ Suppovt prices of other feed grains had comparable increases;
however, the incri...” i in the corn support price were greater than those for barley,
sorghum, and rye {althvugﬁ less than that for oats).

Spain has several goals for agriculture during the 1970's. Within these goals,
corn production will continue to be encouraged. The corn support price will prohably
continue to inecrease, but the Govermmenc will rely more on other measures such as
subsidies and improvement of farm structure to stimulate production in selected areas
so as to aveid enccuraging irnfficient corn preduction. Production increases are ex—
pected to take place on newly iirigated area and on irrigated area now preducing surplus
¢rops such as wheat, cotton, and rice. Irrigation of wheat eventually could be pro-—
hibited, with producers being further urged into corn production. Fxpansion of corn
production, especially in Galicia, will be aided by the Government programs, which
will no doubt contiuue to provide subsidies on inputs through most of the seventies.

Irrigation

As in Italy, the major physical constraint on expansion of corn production in
Spain is lack of watex. Except in Galicia and other northern regions, limited pre-
cipitation makes irrigation necessary for all corn production, particularly hybrid.
Except in the humid zone of the north and the Pyrenees Mountain ranges, rainfall
averages only 18 inches a year. The central plateau and socuthern Spain receive little
rain, especially during the hot summer months. Rainfall in many areas is markedly
seasonal, being virtually cenfined to September through March. Because of inadequate
rainfall, about 5 miliion hectares of potential cropland lie fallew every year,.

Spain's total irvigated area has been increasing rapidly. During the 1960's,
nearly 600,000 hectares were brought under new irrigation, and improvements in irriga-
tion were made to 400,000 hectares. The total irrigated area rose to an estimated 2.5
million hectares by the end of 1972. Of this, 1.7 million hectares are now in culti-
vated crops, or about a third above the level in 1960.

About a third of Spain's irrigated area is in grains, with corn accounting for a
third of irrigated grain area. In addition to grains, other uses of irrigated area in
1969 were as follows 20 percant for vines, fruits, and olive trees, 13 percent for
fodder crops, 12 percent for industrial crops (mainly cotton and sugarbeets), § per—
cent for vegetable crops, and 7 percent for potatoes. A more detailed breakdown of
irrigated crops is presented in the following tabulation (57):
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Irrigated area

1956 i 1969
1,000 hectares

Crop

: WHEAE « « « v v 4w v e e e e . 309 344
Barley . . v v « 4 o 4 o . ... 72 84

COTM  « &« v v v o 4 w4 4 e e : 109 254

Rice . v v v v v v o v v v e e : 66 58

Other grains . . . . . . . . . . H 21 28

_ Total « v 4 v v v e 4w w e e : 578 769
R\\ : PulSes + & v v b v v e e e e e : 107 85
&\, ’ Industrial crops . . + « + .+ . . K 210 264
. : Vegetable erops . « + « 4+ « 4 4 . H 140 190
: Potatoes . . .+ . .+ . . 4 ..., : 146 163
5 . Fodder crops . + v + v v« 4 . . : 117 273
& ' Total « ¢ v v o o v o v 4 4 e : 720 975
: Total arable crops e e e H 1,298 1,744
Vines and fruit P e e e e : 329 432

Total area .+ + « « « o + v W . : 1,627 ‘ 2,176

£4 shown above, irrigated grain and fruit and vegetable area has been increasing, while
pulsze and rice area has been declining. Irrigated area in fodder crops shows a sharp.
inurease (57},

Prellmlnary data on Spain’s Third Development Plan (1972-75) show irrigation goals
in the 1970's to be just as ambitious as im the past decade. The plan allocated $556
million, or a third of the funds programmed for agriculture, te irrigation alome. By
1975, irrigated area is to be increased by at least 100,000 hectares {nearly 70,000
hectares were irrigated in 1972}, and existing irrigation on 90,000 hectares is to be
improved. In additiocn, worw will begin on several major irrigation and reclamation
projects covering nearly 200,000 hectares. These projects are expected to be completed
during the 1970's.

The preliminary data do not give the eventual use of new irrigated land. At
various times, Spauish economists have commented that the major portiocn of the irrigated
land could be used to the greatest advantage by growing deciduous fruit and vegegables,
particularly in view of Spain’s preferential agreement with the Common Market. The
- _ current development plan projects a 50-percent growth in exports of fresh citrus and
' vegetables.and a 20- to 30-percent increase in exports of preserved vegetables, table
grapes, wine, and tomatoes by 1975. This would require a significant increase in
irrigated fruit and vegetable area since most of Spain's exports of fruits and vege-
tables are grown on irvigated land. However, recent surplus developments in certain of
these export markets would suggest a reassessment of these goals.

Spain’s Third Development Plan (1972-75) calls For a 300,000-hectare increase in
corn area during the 1970's. Ag indicated earlier, the potential for an increase in
nonirrigated corn area is limited by the lack ¢f water. The only section of the coun—
try with sufficient rainfall--the northern belt (Galicia, Asturias-Santander, Vasconga-

) das)-~does not have available land. Also, the northern belt, particularly Galicia, is
= . a2 leading cattle-preducing region, where a large percentage of the land will continue
: to be devoted to pasture and fodder crops if cattle expansion is to be attained. These
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factors would imply that mest of the projected increase in corn area in the third plan
would have to be on irrigated land. Using the 1970 base, irrigated corn area would
more rthan double to about 580,000 hectares by 1980, if the goal of the third plan were
achieved. o

There is veason to believe that the increase in irrigated corn area will fall
considerably short of the 300,000 hectares. In Galicia and other northern regicns,
there is not much chance of increasing corn area on irrigated land. Spain's livestoeck
expansion is tied to expansion of forage on irrigated area, particularly in the northern
provinces. At present, corn production is not considered a high priority use for
irrigated land in other areas. In the Badajoz region, eucalyptus trees, fruits and
vegetables, and sugarbeets appear to be favored over corn. Many farmers consider
cultivating early vegetables and fruits on irrigated land to be a better alternative
than cultivating corn.

Some of the increase in irrigated corn area could come from switches in irrigated
iand uses. 1In recent years, Spain has been discouraging wheat production on irrigated
land. Spain's Second Development Plamn (1968-71) had set a goal of reducing irrigated
wheat area to 190,000 hectares by 197L. This would have been 154,000 below the level
in 1969, a geoal that most likely was not attained. Unless wheat growing on irrigated
land is prohibited, sharp decteases in irrigated wheat area are not likely. Farmers
prefer sowing wheat, which is harvested early in the season and leaves water available
for other crops throughout the summer.

Because of surplus production, the irrigated area planted to other crops such
as cotton, potatoes, and rice could probably be decreased. However, much of this land
will probably go into sugarbeets and forage, with alfalfa and corn silage azlso given
high priority. These crops will be needed to meet the needs of a planned expansion in
the livestock sector.

Thus, the eventual increase in irvigated corn area will more likely be 90,000
hectares by 1975 and another 90,000 hectares by 1980. This would raise irrigated corn
area in 1980 to 480,000 hectares rather than the 580,000 hectares needed to reach the
1980 total corn area projected by Spain's Third Development Plan. 1In 1980, total corn
area would be about 730,000 hectares rather than the 825,000 hectares projected by the
plan.

Irrigation alsc has a very pronounced effect on yields since the higher yields are
associated with hybrid seed varieties which cannot usually be grown without irrigation
(table 27). Thus, continued improvement in corn vields is largely dependent upon
irrigation.

Competition for Land Use

Except in the northern regions of Spain, the competitive pogition of corn compared
with other crops on nonirrigated land is not very favorable. On nonirrigated land in
the north (Galicia, Asturias-Santander, and Vascongadas account for more than 80 per—
cent of dry area for corm), corn competes with other grains (mainly rye), potatoes,
pulses, pasture, and fodder crops. As mentioned earlier, nonirrigated corn area has
declined somewhat in trecent years; however, it is expected to hoid at about 254,000
hectares in the 1970's. The encouragement given to corn production in the northern
regions by Government subsidy programs makes any significant reduction of nonirrigated
corn area unlikely.

On irrigated land, corn competes with other grains {wneat and barley), fruits and
vegetables, potatoes, industrial crops (sugarbeets, cotton, tobacce, and spicesy, éﬁd:
fodder crops. Competition varies widely with regions. In the north, corn competes
mainiy with pulses, pastures, fodder, and root crops; in the east, with fruits and
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vegetables and other gréins; in the Center and Ebro valley, with grains, pulses, in- .
dustrial crops, and fruits and vegetables; in Andalucia, with other grains and indus-
trial crops.

Recent information is limited for the cost-return structure of irrigated corn
production. However, for 1960-62, the average relative profitability of corn compared

with other crops in selected irrigated areas is presented in the following tabulation
(87}

Gross returns H Net returns

Crop :
H 1,000 pesetas per hectare
Oranges . . + v 4 + v o & o« 100.0 51.5
Pears « o« o« o+ o+ 4 s s e o4 100.0 40.3
Tomatoes + « « v o + &+ « « ¢ 35.0 8.9
Peppers . . 4 « v o+ 4 v o4 . 3 32.0 7.7

Alfalifa: :
Mechanized . . . . . . . . @ 18.0 6.4
Nonmechanized , . , ., . . : 18.0 3.3
Cotton « v « & & v & v & « 4 3 25.6 5.5

Corn: :
Mechanized . . . . . ., . ., : 1%.0 5.4
Nonmechanized . . . . ., . : 19.0 3.8
Sugarbeets - . . . . . . . . @ 26.5 5.3
2.2

Wheat . . . . . . . . . . . 12.0

Oranges and pears gave substantially greater returns per hectare than did other crops.
Vegetable crops of tomatoes and peppers also were more profitable than most other
crops, but the difference was not as great. Corn (mechanized) in 1960-62 appeared -
to be competitive with cotton and sugarbeets.

To supplement these 1960-62 data, average gross rveturns per hectare for selected
crops on irrigated land were calculated for 1955-57 and 1968-70 and are presented in
the following tabulation:

: : Increase
Crop : Gross returns 1/ : from 1955-57
: 1955-57 1968-70 : to 1968-70
H 1,000 pesetas/ha. Percent
Corm . . . . . . G.1 23.6 287
Barley . . . . . 5.0 16.0 220
Potatoes . ... . & 19.4 61.0 214
Qats . . . . & . 5.9 13.0 119
Wheat . . . . . 9.3 17.6 90
Sugarbeets . . . / 47.6 —

1/ Since these returns were derived from average yield and average
pfaducer price, they are not strictly comparable to the returns for
1960-62 showm in the previous tabulatiom.

2/ Wegligible area.
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As the tabulation indicates, the relative profitability of corn has increased most
rapidly for the crops selected. Although corn's gross returns are higher than for the
other grains, lhey are still considerably lower than for potatoes and sugarbeets.

Cross returns do not fully explain corn's competitive position, but in the absence of
more complete data, they serve as a rough approximation of corn's relative profitability.
As noted in the previous section, irrigated corn area may expand at the expense

of wheat, rice, cotton, and potatoes. S8pain has experienced surplus disposal problems
with these crops in recent years and will no doubt direct its pelicies towards minimiz-
ing production. The increase in barley area will probably slow down, but it is unlikely
that any decrease in this avea will occcur. Although the support price for barley is
below corn, the advantage to the farmers in producing barley is that yields on dry land
are higher, and on irrigated land, barley can be harvested earlier, thus making land
available for other crops.

Corn will face strong competition for irrigated land from fruits and vegetables,
sugarbeets, and certain forage crops. The value of production per hectare is generally
higher for these crops (particularly fruits and vegetables) than for corn. Smaller
farmers often find it necessary to raise an intensive, high-value crop to recoup the
costly investments assocciated with irrigation. In addition, fruit and vegetable
growers can usually raise more than one crop per year. However, rapid increases in
production of fruits and vepetables, along with surplus problems in the export market,
are causing some reassessment of irrigated land uses in fruits and vegetables.

Under the impetus of Spanish plans for development of the livestock indus’ty,
expansion of irrigated forage area is likely. 1In 1969, forage crops grown on (rrigated
land exceeded 100,000 hectares; corn grown for silage accounted for about a quarter of
this area. Total corn silage area--irrvigated and norirrigated--was 55,000 hectares.
Production of corn silage totaled 1.7 million tons, green-weight basis. Galicia is
the most important producer {24 percent in 1969), followed by Asturias—-Santander (16
percent}, and Andalucia Ocecidental (11 percent). If a farmer has cattlie and a silo,
he will produce corn silage over corn for grain because of the greater returns of feed
value per hectave. Corn silage in the central plateau will continue to be produced om
a limited scalwe hecause the grain yields are low. Where good grain yields are obtained,
lirtle silage will be produced.

Sorghum is of interest as a possible expansion crop, but the area now cultivated
is small (45,000 hectares in 1972). In the areas of Huesca, Valencia, and Valladolid,
yields of sorghum are attractive. Most of sorghum productiom is and will be on dry
land, although a small quantity is produced on irrigated land.

Farm Structure and Technology

Farm structure in Spain has no doubt hindered progress in corn production. Small
farm size has adversely affected gross returns and the adaptation of technical inputs,
Two-thirds of the 836,000 farms planting corn in the mest recent census (1962) were
less than 5 hectaves {table 33). These farms had an average of 3.4 hectares planted
to corn. Less than 1 percent of the farms had 100 or more hectares, and their average
area planted te coran was 7.2 hectares. The problem of small farms is particularly
acute in the northwestern area of Spain, where about one-third of Spain's corn is
produced. The 1962 census showed that 311,000 farms in Galicia planted corn, including
65,000 which had corn interplanted with pulses. About 30 percent of those farms were
less than 5 hectares, and their average area planted to corn was 0.4 hectare.

The problem of fragmentation, which is also particularly acute im northwestern
Spain, aggravates the situation. The 1962 census showed the average plot (not just
corn) in Galicia to be 0.25 hectare. In Asturias-Santander, the average size of a plot
was only 0.82 hectare. Fragmentation is less a problem in western Andalucia, where corn
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Table 33 --Spain: Area and number of farms planted to corn, alone or with
pulses, 1962

Size of farm {hectares}

Item :

P 0-5 : 5.20 ¢ 20-100 ° 100 over ' Total 1/
¢ : 1,000 hectares
' Area: :
Corn with pulses. . : 105.0 7.2 10.9 1.6 191.6
Corn alone. . . « + : 81.3 90.8 53.2 46.7 272.0
Total, . . . - . 1 186.3 16h.9 6h.1 k8.2 b63.6
Thousands
Farm nunbers: H
: Corn with pulses. . : 311.3 105.3 10.9 .5 u28.0
. Corn alone. . . . . 3 281.8 126.5 23, 6.2 L0R.0O
Total, « « « « - ¢ 553.1 231,8 bl 4 6.7 835.9

.

l/ The gum of individual items may nob egual the total because of rounding.

Source: (40).

growing is al§o important. In 1962, average size of farm there was 29.3 hectares;
plot size averaged 9.9 hectares. There were 24,000 farms planting corn, with area in

corn averaging about 2.4 hectares.

The Government has been promoting land consolidation for many years. About 2.5
. million hectares were consolidated by the end of the 1960%'s. However, Galicia's farms
5 . are not believed to have greatly increased in size. A steady but gradual enlargement
. : is expected in Spanish farm size, but shortcomings in size and fragmentation will con-
N : tinue to hinder efficiency im corn productiom.

Changing technology has greatly contributed to the increase in Spain's corn pro-
duction in recent years. Tillage, planting, and fertilizer operations are mostly
mechanized, except in regions such as Galicia, where the holdings are excessively small.
Qultivators, rellers, and spreaders are alsc in common use, At present, there is a-
bout one tractor for every 10 farms. Corn harvesting is being increasingly mechanized
under a Government program.

Picker-shellers encounter problems during the October to December harvesting
period because it is generally rainy. In recent years, Spanish farmers have formed
producer association cooperatives to share machinery, driers, and grain elevators. In

: southern Spain, very little drying of coxn is needed since it is harvested at 15— to
3 16-percent molsture content. Further north, 20- to 30-percent moisture corn is har-
; vested, and driers are needed.

i Fertilizer utilization in Spain has increased sharply, partly as a result of

} Covernment programs which provide low-cost fertilizers for certain crops, particularly
i corn. Between 1960 and 1969, Spain's total use of fertilizers doubled to 1.3 million

i tons of plant nutrient. Data for average fertilizer and pesticide uses in corn produc—
tion are not available. Plant ald pest control im 1969 extended to over 3 million
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heictares, but data for corn area treated are not available. Government subsidies and
advances to corn producers in the north for the purchase of pesticides and pesticide
equipment encouraged expanded use of pesticides.

Spain's use of hybrid seed has been increasing rapidly and in 196% extended to an
area of 280,300 hectares, about one-fifth above the average in 1965-68 (table 28).
This area represented 57 percent of Spain's total corn area in 1369. Spanish Govern-
ment sources estimate that about 360,000 hectares (or 60 percent of total corn area)
were planted with hybrid seed corn in 1971.

Degpite the sharp increase in corn yields in recent years, there is still room
for substantial improvement through greater use of hybrid seed varieties, particularly
in the northern corn-producing belt. However, gains resulting from the increased use
of hybrids are likely to be gradual rather than dramatic.

Most of the expansion of the hybrid seed area has taken place on irrigated area.
In 1969, nearlv 220,000 hectares of irrigated area were planted with hybrid seed.
This represented 87 percent of $pain's total irrigated corn area and was 30 percent
above the 1965-68 averapge. These percentages are estimated to have inecreased in the
past 3 years. Thus, in the irrigated sector, the shift to hybrid corn is nearly
complete.

The use of hybrid seeds on nonirrigated areas is still quite limited and appears
to be 'decreasing. In 1969, about 63,000 hectares of nonirripated area, including
16,000 hectares associated with pulses, were planted with hybrid seed. This represented
only one-fourth of nonirrigated corn area and was 21 percent below 1968 and 11 percent
below the 1965-67 average.

Throughout most of Spain, hybrid corn seed apparently cannot be effectively used
without irrigation. Average yields of hybrids grown on noairrigated land in the peried
of 1965-6% were actually lower than those of nonhybrid varieties (16.2 quintals per
hectare versus 18.2). This result is due largely to the heavy concentration of non-
irrigated hybrid corn in Andaluecia Occidental, where yields are very low--an average
of 11.2 quintals per hectare during 1965-6%. Also, chanpes in weather, particularly
drought, increase the risks of planting hybrids as compared with the more resistant
nonhybrid varieties. Also, planting of hybrids is more expensive, requiring more
fertilizers and other inputs. Consequently, there would appear te be mo real incen-
tive te expand hybrid seed in the absence of irrigation. Even if hybrid seed use ex-
pands in those areas, the effect on yields is likely to be small.

The regions of the northern belt--Galicia, Asturias-Santander, Vascongadas, and
part of Navarra--provide an important exception to the general conclusion of using
hybrid seed only in irrigated areas. WHere, precipitation is more than sufficient to
justify the use of hybrid seeds, particularly when they are being heavily subsidized
by the Gevernment. The first two regicns alone, Galicia and Asturias—Santander, which
account for about one-third of Spain’'s corn production, had less than one-tenth of
their 187,500 hectares of nonirrigated corn area planted with hybrids. The total non=
irrigated corn area for the northern belt was 200,000 hectares, and only slightly more
than one-~tenth, or 21,500 hectares, was planted with hybrid.

In 1969, average yields in Galicia for hybrids planted in nonirrigated areas were
about 65 percent above the nonhybrid varieties (28.3 quintals per hectare, compared
with 17.2). Similarly, hybrid yields on nonirrigated land in the Asturias-Santander
region were almost 45 percent higher (32.5 quintals per hectare, compared with 22.5).
A comparison of actual production {359,000 toans) on nonirrigated land in 1969 in the
same vegion (Galicia and Asturias-Santander) with a hypothetical production based on
1969 area times 1969 hybrid yields (545,000 toms) gives an idea of the potential gain
from shift to hybrid in this particular region.
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Several factors restrain the greater use of hybrid seed in this northern area.
In Galiceia,.where comn is planted for both forage and grain, farmers complain that
hybrid seed corn does not provide as much forage. Also, corn is often interplanted
with pulses. Since the stock of the corn plant is used to support the pulses’ vine,
farmers prefer the local corn varieties which grow taller than hybrids. 1In addition,
hybrid corn requires more intense care, better drainage of soil, lower seeding rates,
more uniform seeding, greater mechanization, and greater use of herbicides. The limited
resources available to many Spanish farms, particulaxrly the small farms and the frag-
mented farm pleots, do not éncourage improvements of this nature. These factors will
continue to slow the shift to hybrid seed. Nevertheless, a steady increase in the use
of these varieties, along with more fertilizers and better production techniques, can
be expected.

Outlook

Spain has considerable potential for further increases in corn production,
assuming substantial increases in irrigated corn area, greater use of hybrid .eed in
the north, and improved technology of production~—more machinery, more fertilizers
and pesticides, and better cultivation practices, including less area interplanted
with beans.

Using ordinary least-squares analysis, the following projections of Spain'’s corn
area and production were obtained:

Actual average : Projected
Corn : :
: 1969-71 : 1875 : 1980
Arez (1,000 ha.) . . . . . : 520 840 730
Yield {qu./ha.) . . . . . . : 35 45 52

Productien (million M.T.) . _1.8. 2.9 3.8

L TR

Spanish Government sources predict even greater increases in Spain's corm produc-
tion. The current Third Development Plan projects an increase of 300,000 hectares in
corn area frem 1970 to 1980, raising total corn area tro about 825,000 hectares. If
this goal is to be attained, most of the inecrease will have to come on irrigated area.
This would raise total irrigated area to about 580,000 hectares by 1980, more than
double -the level in 1969, the latest availabie official data on irrigated corn area.
Assuming the upward trend in irrigated corn yields reaches 62.8 quintals per hectare
in 1980, irrigated corn production would rigse to 3.6 million tons, compared with 1.4
million tons in 1970. Assuming that nonirrigated area will remain stable at about
250,000 hectares while yields improve to 32.6 quintals per hectare in 1930, corn
production on nonirrigated area would be about 800,000 tons. Thus, realization of the
Third Development Plan's goals for corn would probably mean an increasge in Spanish
corn preduction to about 4.4 million tonms.

Several reasons why the plan’s goal for increased corn area will almost certainly
not be reached are as follows:

{1) WNo sizable expansion of nonirrigated corm area is likely to occur. The low
yields associated with nonirrigated corn production throughout much of Spain will con-
tinue to make such production relatively unattractive. In addition, much of the dry
land expected teo go out of other crops {particularly wheat) is marginal and not suitable
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for corn productien. Finally, in Galiecia and the other northern regions where non-
irrigated corn production is more profitable, the forage needs of the area's livestock
industry aiong with the continued practice of interplanting corn with pulses preclude
significant expansion of the corn in grain area.

(2} Although corn area can be expected to expand on newly irrigated land and on
irrigated land new producing surplus crops such as wheat, cotton, and rice, it will
face stiff competition, particularly from frults and vegetables, sugarbeets, and forage
crops. The planned expansion of the beef and dairy sector will require a considerable
expansion of forage production., In addition, Spanish econcmic plans alsoc set ambitious
goals for increased fruit and vegetable production.

While the goals set for corn productien in the third plan are felt to be excessive,
a slzable gain in corn area is still projected by 1980--nearly 200,000 hectares above
the current level.

Spain's corn yields in the 1970's will continue the upward trend, though at a
slightly slower pace than in the past decade. Nearly all the irrigated area is already
planted with hybrids, and increases of hybrids 1n nonirrigated areas will continue tao
be restricted by farm structure and practices in northern regions and by lack of water
in other parts of Spain. The high cost of labor will continue to speed mechanization
of corn preduction, but at a slower pace than in recent years. On the other hand,
small farm size will continue to slow mechanization and hinder greater use of techno-
logical improvements.

Spanish corn production is thus projected to increase to about 3.8 willion tons
by 1980, more than double the 1969-~71 average {table 27).

OTHER WESTERN EURCPE

Other Western Europe (OWE)--Austria, West Germamy, Portugal, Greece, Switzerland,
Belgium, the Netherlands, and the United Kingdom--produces about one-seventh of
Western Eurcpe's coria output 19/ This share has increased only slightly since the
midfifties. Based on linear trend analysis for 1955 to 1971, the following tabulation
was compiled for the total of the minor—--OWE--corn producers:

Item Area Yield Production

Average annual in-
crease (percent} . . . . 0.0 6.6 6.9

Coefficient Sf deter—
mination ©° . . . . . . .0 0.84 0.76

No increasing trend is evident for corn area, and for the aggregate OWE, expanded corn
cutput is essentially the result of improved yields.

In the following section, a brief discussion of corn production in each of the OWE
corn-preducing countries is presented.

18/ British corn production has started only recently. Thus, analysis for the
aggregate of OWE is based on the other seven countries.

65




Mediterranean Area

PSR S =

Greece

Despite decreasing corn area--resulting largely from small, inefficient farms
ceasing activity-—Greece has been increasing corn production, especially since the
midsixties. Average 1969-71 corn ocutput, 514,000 tons, was B0 percent above the mid-
sixties level and twice the level of the midfifties. Corn area had declined continuously
from the midfifties until 1967, when it began a slight upswing. It reached 165,000
hectares in 1972, but the 1969-71 average was still nearly a third below the 1955-57
level. However, an almost 12-percent average annual increase in yields has more than
offset this area reduction. :

Corn is widely grown, but production is concentrated in the humid zone that ex-
tends along the northern part of central Greece through Epirus, Macedonia, and Thrace,
where the largest and most productive plains are situated. Macedonia and Thrace ac-
counted for over one-half of the total area planted to corn and three-fifths of cutput y
in 1967.

Corn is interplanted with cther ecrops, particularly beans in some regions of Greece.
In 1967, more than one-fifth of the total corn area was interplanted with beans and
other crops.

e The recent uptrend in corn area can be largely attributed to Greek Government f
pelicy. A "15-year economic plan” ocutlining broad goals was prepared in 1972, The '
plan urges a shift away from wheat production and a move towards feed grains--especially
corn--since wheat has become a surplus commodity. In 1966, the support price for corn
was raised to equal the wheat price, and further inereases beyond the wheat price were
made in 1967 and 1963. Since then, the Government-guaranteed minimum support price

for corn has been constant at $93 per ton (2,800 drachmas). In addition, since 1967,
income-support paymeats have been made to farmers who grow hybrid corn as a second

crop on irrigated land. This support payment reached a mpaximum of $67 (2,000 drachmas)
per hectare in 1969 but was reduced to $34 (1,000 drachmas) per hectare for the 1970
crop.

Irrigation is having a major impact on corn production. One-half of the corn area,
producing two-thirds of the cutput, was irrigated in 1969, Ten years earlier, only
one-third of the corn area was irrigated. During 1960-68, irrigated corn area was
largely unchanged from 70,000 hectares. However, in 1968, it began to increase and by
1969 was up to 92,400 hectares, 30 percent more than the average in 1966-67. Plans are
being implemented to increase the area of irrvigated land, and it appears ‘that Greece is
rapidly moving towards irrigation of all the land in corn. '

In addition to irrigation, increased use of hybrid seed varieties has been a major
reason for the sharp increase in Greek corn yields. Hybrid varieties are now used on
over 90 percent of teotal corm area. Greater fertilizer use and continuing improvements
in farming methods have also raised yields.

Corn area is expected to increase moderately by 1980, reccvering to the level of
the early 1960's. The decline in area of late-planted corn which usually follows the -
harvest of winter grain will restrain total increase in corn area. Lower yields and
high moisture content at harvest make the production of such corn less profitable.
Corn yields will probably continue to register improvemsnt, though at a slower pace,
as production practices and varieties improve. Raising vields may become a harder
task since the initial impetus of irrigation and hybrid seed use has already been
registered. However, yields are relatively low compared with those in cother corn-pro~
ducing countries; therefore, there iz still considerable roem for improvement. GCreek “
agricultural pelicy has probably been more effective i1 encouraging the use of better s
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inputs-—irrigation, hybrid seed, and fertilizer—-—-than in promotingian expansion of
corn area. However, with more irrigated land available, Governmeny, policy could urge
that a greater share of arable land be put into cormn. ST

Portugal

Following wheat, corn is the most important grain grown in Portugal. From 1955
to the midsixties, corn avea remained close to 500,000 hectares; it then declined
substantially. Continued increase in yields has kept corn production generally well
above 500,000 tons since the early 1960's; however, no upward trend in preductien is
apparent. Production obtained a peak of 632,000 tons in 1961.

The northwest (Viana do Castelo, Braga, and Oporto) accounts for about one-third
of the Portugese corn area and two-fifths of the corn production. The central coastal
area, Aveiroc and Coimbra, with about 20 percent of the area, produces about one-fourth
of the corn. In other regions, corn is less important.

About one-half of the corn area is irrigated; over three-fourths of productiom
comes from the irrigated area. In the north, corn is mainly grown omn rainfed areas,
while in other regions of the country, irrigation is essential to corn cultivation.

Portugal's corn yields are the lowest in Western Furope, despite the large per-—
centage of irrigated corn area. In 1569-71, yields averaged 13.5 quintals per hectare,
which is less than one-half the yields in Spain and less than one-third the yields for
total Western Furope in the same period. These conspicucusly low yields are mainiy
due to:

(1} Failure to adopt hybrid seed varieties. Although the Government has been
promoting greater use of hybrid seeds for many years, only a very small portion of the
corn area——no more than 10 percent—is planted with hybrids. The small size of the
farms and the requirements of greater use of machinery have discouraged greater use
of hybrid seeds. Also, part of the explanation may be that farmers resist the heavy
fertilization rates recommended for hybrids—-135 to 180 kilograms of nitrogen per
hectare, instead of the 45 to 90 kilograms eof nitrégen uséd for honhybrid corn. Potash
is also necessary for the cultivation of hybrid corn unless large quantities of manure
are applied.

(2) Mixed-cropping cultivation practices. Corn for forage and beans are intern-
planted with corn for grain. Although relatively important in Portugal, this practice
ig alsc important in Spain and to a lesser extent in other Mediterranean countries.
This practice predominates on the smaller Portugese farms and affects corn area and
yields in two ways: (1) These other crops compete for space and soil nutrients, thus
lowering yields, and {2) mixed cropping greatly adds to the difficulties in calculating
actual corn for gralu area. Native corn is generally planted very densely, and a por-
tion of the growing plants and tops are cubt during the summer for animal fodder. The
remaining plants are allowed to mature for grainm. Beans, usually kidney, are often
grown together with corn, particularly in the northern region. The cornstalks serve
as stakes for the bean vines. Even continuing th=2 practice of interplanting corn with
beans, yields could double with use of hybrid corn seed and proper fertilization. Re-
search has shown that the increase in bean yields would alone pay for the incremental
cost of hybrid corn seed and fertilizer.

The farm structure limits improvements in corn preductivity. A large part of the
corn cultivation is concentrated in the north, where holdings are too smail and frag-
mented to permit either corn mechanization or efficient use of farmers' time. These
farmers resist adoption of new technology. Area, yield, and production would all be
favorably affected if less traditional production practices were carried out. Although
the knowledge is available to improve yields, greater incentives will have to be made
and accepted before the situation significantly improves.
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The decrease in Portugal's corn area in rvecent years is mainly attributable to
rural exodus of marginal farmers whose small plots were either converted to other uses
or abandoned. Also, Goverrmsnt pelicy continues to favor greater ocutput of the food
grains wheat and rye compared with Feed grains.

in 1970, however, a new grain policy was adopted with a strong emphasis on pro-—
viding greater production incentives to grain farmers instead of relying entirely on
guaranteed producer prices. While the new policy was directed mainly toward increased
producticn of wheat and rye, corn cultivation was to benefit also. The average corn
support price was retained at about §953 per ton. The price of fertilizers used in
feed grain production was reduced 9 percent. Subsidies for using hybrid seed corn were
maintained at $18 per hectare for grain production and $26 per hectare for forage
production. The subsidies for use of hybrid corn gseed were limited to 10 hectares.
However, this restriction was not very important since the larger farmers are more
progressive and tend to use hybrid seed anyway. More recently, the subsidy paid on
10 hectares was eliminated, and unlimited quantities of hybrid seed can be purchased
at a lower price of 4 escudos per kilogram. Other measures introduced with the new ’
grain peliey include subsidies and technical assistance for land clearance, drainage,
fencing of land for grain protection, and provisions for interest—free loans for
certified seed and farm equipment facilities.

This new grain policy is expected to increase corn production, particularly en
newly irrigated areas. Alsc, the Goveroment hopes that some of the irrigated area
producing surplus tomatoes will be diverted to corn production. On the other hand,
corn production on rainfed areas, particularly where "ninifondios™ (small farms) pre-
dominate, is expectad to continue to decrease. Thus, a potential net decrease in corn
area during the 1970's is estimated. :

Although corn area 1is expected to decline, corn production is expected to increase
as a result of bigher yieldg - While gmall farm size and cultivation practices will
continue to thwart major incteases in corn yields, some increase is expected as a result
of the adoption of nontraditional farming practices and use of more productien inputs.

. Northern Area
Austria

With corn cutput reaching over 700,000 tons in 1971, Austria ranked as the fourth
largest producer in Western Eurcpe. Output has increased sharply, especially since the
midsixties. Corn production in 1972 was up ko 805,000 toms. Average output in 1969~71
was more than four times the 1955-57 average. This increase is the result of both
larger area and greater vields, although area did not expand substantially until after
1967. Corn area In 1972 totaled 132,000 hectarses, double the %367 level.

Of the total land area of Austria (8.3 million hectares), three—fourths is either
in alpine regions.Or in regions climatically influenced by the Alps. Grassland farming
and livestock predominate in these regions. In the eastern parts of Austria, climatic
conditions are the most favorable for grain production. The northeastern States of
Steiermark, Niederoesterreich, and Oberoesterreich account for about 80 percent of corn
gutput. : »

The recent increase in corn area ig the result primarily of higher corn prices
relative to wheat and of the development of varieties of corn with a shorter growing
season. While the producer price for wheat decreased 4 percent from 1957 /58-1959/60
te 1967 /68-1969/70, the comparable price for corn increased lb percent. Thus, the
corn/wheat price ratio rose from 0.76 to 0.92 during this 10-year period. Although
feed-grain prices are not supported directly 1ike wheat prices, the domestic market
prices are protected from imports by official selling prices for imported feed grains.
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! In additien, subsidies for freight costs on feed grains are granted in certain cases,
! and selected purchases of feed grains are made by the Government when the market is
.
i

overburdened. These price incentives, coupled with the development of quicker maturing
corn varieties which became avallable in 1967 (and which were evidenced by the boosted
corn areas from 1968 on), have led to a dramatic expansion in corn area and output.

By way of comparison, a 1964 study f{4) projected covn area at 65,000 hectares in 1575
and corn production at 260,000 tons. These figures are about one-half and one-third

_ of 1971 corn area and production, respectively. This divergence points up the impact

i ; that pelicy and technology can have in a short time span.

Assceiated with and in part responsible for this unprecedented expansion has been
the strong upward swing in yields. Austrian corn yields have tended to be the highest
in Western Europe and have doubled since the midfifties. These better yields have
been the result of use of improved hybrid varieties and proper cultivation techniques
and the adaptation and selection of the proper variety to match the local soil and
climatie conditions.

4s a result of these factors, Austria has moved from a considerable net importer
of corn to a producer near sélf-sufficiency. 8Small quantities of corn for industrial
uses may continue to be imported, but feed requirements of corn will be met almost
entirely from domestic supplies.

West Germany

West German corn production, which was insignificant in the 1950's, has expanded
rapidly since then, totaling about 600,000 tons both in 1971 and 1972. While signi-
ficant gains in yields have besn made, rapid expansion of area has been the major cause
of the increased cutput. b ' N

Until recently, varieties of corn adapted to the German climate and growing con-—
diticns were used mostly in Baden-Wuerttemberg and Bavaria, the two sourthernmost States.

The distribution of corn cutput among the main corn-producing States is shown below: _ .ji
av. 1963-65 Av. 1968-70
Percent

Bayern (Bavaria) . . . . . . 30 37
Baden-Wuerttemberg . . . . . 59 35
Nordrhein-Westfalen . . . . 2 1l
Niedersachsen . . . . . . . 1 8
Heggen . . . . + « .« . . ) 5
Eheinland-Pfalz . . . ., . . 3 4

Total . . . . . .+ . . .. 100 100

Source: (74).

The shift in corn area is most apparent from observing the situation in Baden-
Woerttemberg, the main corn-producing State. At the beginning of the 1960's, Baden-
Wuerttemberg accounted for two-thirds of West Germany's corn ocutput., By 1963-65, this
figure had declined to 59 percent, and by 1968-70, 35 percent. Whereas Bavaria and
Baden-Wuerttemberg accounted for almost 90 percent of the output in 1963-65, they are "
expected to produce less than 70 percent in the early 1970's.

In West Germany and cother corn-producing countries, corn is harvested and handled
according to four different methods, depending on ultimate use. It may be harvested
for:
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Grain and dried for regular storage

Grain, but not dried, and stored in a high-moisture conditicn
Silage and stored for winter feeding

Green chop and fed immediately.

Although most cora for grain is dried before storing, the high-moisture content (30 to
40 percent) of corn at harvest makes it costly to dry. This high cost is a major
obstacle to the expansion of corn production. However, new storage techniques may re-

duece this obstacle. TFor example, the use of propionic acid and special storage facili-
ties allows corn to be handled without drying. This method of handling corn may become

more important, but technical and distributional problems would have to be overcome

before it could be widely adopted. At present, corn handled this new way is mostly fed

tv hogs.

A numbef.bf factors in addition to the favorable prices under the European Communi-~

ty's CAP have led to the expansion of corn afea in West Germany, particularly in the
more morthernly States. Although nonhybrid corn (Badischerlandmais) has been grown
for over 50 years in the southern Rhine valley of Baden, available corn varieties were
not generally adapted to the German land ana climate until 1968. However, with new
varieties, corn has been added to the crop rotation patterns. Root crops--for example,
fodder beets--which are traditionally used as break crops, 20/ require much more labor
than corn. Shortages of labor have forced farmers to turn to alternative, less labor-
demanding crops. Also, labor regquirements for corn are distributed better throughout
the season than for some other crops. German farmers use corn in the rotation to im-
prove the structure of the soil as well as to break the disease and weed cycle for
small grains. Ne dominant crop rotation plan seems apparent, but corn is produced in
rotation with wheat or cats, spring barley, sugarbeets, and forage crops.

Increased yields have resulted from improved technoiogy and improved seed varieties.

Essentially all corn produced is hybrid, with German farmers generally adopting the
techniques needed for optimum yields. Little irrigation is needed.

Recent regearch {36) indicates that for certain areas of West Germany, corn yilelds
need to be 1.0 to 1.2 tons per hectare greater than wheat if corn for grain is to be

as profitable as wheat. Under good growing conditions, this higher yield can be achieved.

However, yields vary, and getting the corn te mature during the short growing season
will continue to be a concern. :

Aided by improving methods of harvesting, storing, and marketing corn and the

continuing development of highér yielding, shorter season varieties, corn's position in

the German farm economy will undoubtedly become more important.
Switzerland

Although corn is still a minor crop, production has increased markedly in recent
years, primarily from expanded area. Corn area as a share of total grain area has

increased as follows:

ggf Break crops refer to alternative crops to gralns in a grain-dominant rotation.
These crops are used to break the buildup in soilborme diseases and weeds ‘as well as
to Improve the soll structure.
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Percent

1950 . . . .. . . 0.8
1960 + . 4 . . i ows 0.6
1965 « v v v o . . 2.5
1970 « « .« v . . . 5.3
1972 . . . . . . . 11.0

Corn area increased gradﬁally until 1968. However, by 1970, it accounted for over 5
percent of the Swiss grain ares, which was more than twice the figure 3 years earliex.
By 1972, area was twice that in 1970.

Although new varieties became available in the late 1960's, Swiss feed grain policy
was the main impetus to expanding corn area. Swiss agriculture and agricultural policy
center around dairying. Othar commodities alsc have very definite policies arranged

NS : for them, but these policies are usually ancillary to the dairy policy. To ease the

surplus position of milk, crop praduct..: i programs were revised in 1967 to emphasize
feed grains at the expenie of paiture and forage area. Although the producer price for
feed grains has not materially increased in recent years, subsidies paid to feed grain
producers on the-basis of area have increased constantly since 1967. Basic subgidies
are pranted on arez cultivated for feed grains, with added payments for areas in moun-
tain regions. The basic subsidy for corn is 7 percent higher than for cther feed grains
and amounts rD almost $200 per hecture.

The 4th Swiss Agricultural Report called for 1975 feed grain 21/ area to be 20,000
to 30,000 hectares above the 1968 level. This intrease would result in a total feed
grain area of 66,000 te 76,000 hectares. 1In 1972, 73,000 hectares of feed grainps were
harvested, compared with 46,000 hectares in 1968 and 56,000 hectares in 1969. The bulk
of this increase was in corn. A share of the added feed grain area is from land pre-
viously planted to potatoes. Potatu avea declined from 36,000 hectares in 1967 to less
than 30,000 in 1971, and 26,000 in 1972 (preliminary data). GCengrally, corn is not
used in rotation with potatoes, but rather with small grains and leguminous crops.

", -Thus, it appears the recont grain poliry has rvesulted in z shifft in cropping patterns.

Feed grain area will probably centinue to increase, but higher subsidies will be
required. If special emphasis is given to corn and if continued improvement iz varie-
ties is achieved, corn area will expand fuvther. However, the area of productive agri-
cultural land is relatively small in Switzerland. Mountains, forests, altitude, rain-
fall, guality eof scoil, and the considerable slope of the land limit the possible grain
avea. If the Swiss Government continues to encourage corn production, output should
at least experience a moderate rise, although production will probably remain relatively
small.

Belgium, the Ngtherlands, and the United Kiagdom

Corn production in these three countries is quite limited, zs Belgian, Dutch, and
-British climatic conditions do not favor existing varieties of corm for grain., Their
E climate is generally less favorable for corn for grain than in the other countries

presented. Combimed output for the rhree countries totaled about 32,000 tons in 1971.
However, int~rest in corn production nas been incxeasing, and there is some evidence
that corn produced for grain is on the verge of becoming a more important crop.

Production of corn for grain is technically feasible in many areas of these
countrias, but high yields are needed to compensate for the high production and harvest-
ing costs., The reasons for encouraging and attempting greater corn area in Belgium,

21/ Tha Swiss Agricultural Report excludes rye from feed gralns. The resulting analy-
sis also excludes rye from the feed gra 2 category.
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the Metherlands, and the United Kingdom are esseutially the same as discussed for the
other OWE producers. An additional crop in the rotation would help break the disease
and weed eycles, improve the seil structure, and reduce and/or better digtribute labor
requirements. Also, increased corn production would lower import requirements.

Since Belgium is part of the EGC, its grain policy is determined under the regula-
tions of the CAP. High support prices for grains (including corn, although its price
is nearly always above the support price) in the Common Market countries have
encouraged a continual expansion in grain production. TIn receat years, corn varieties
were developed and adapted to Belgian growing conditions. Although still a minor crop,
corn has had sharp increases in production since 1969. Output in 1572 was 2.5 times
the 1970 level of 10,000 tons.

The Netherlands, like Belgium, is a member of the EC. The Dutch have more
difficultiee in growing corn than the Belgians, because of the less favorable climate,
but incentives are given to help overcome initial investment problems. The Dutch grant
a first-year payment of a max’. um of $3,080 (10,000 guilders) per centre. A centre is
a group of producers who colléétively farm at least 40 hectares of corn. This finan-
cial support was given to 17 centres in 1970, 13 centres in 1971, and an estimated 10
centres in 1972, as interest in corn production is increasing at a less rapid rate,

During the 1950's, some corn was produced in the Netherlands, but as a result of
anprofitability, corn for grain productior dwindled until 1970. While production in
1971 was only 10,000 tons, a slight growth in output of corn for grain,will probably
occur as improvements in adopted seed varieties are made. o

In the United Kingdom, production of corn for grain is essentially in an experi-
mental stage, with commercial production estimated to be 3,500 toms on approximately
800 hectares in 1971. Thus far, southeastern England, especially the counties of Kent
and Suffolk, has been the pPrimary corn area.

The British Government has supported an expansion of corn production by extending
the Cereals Marketing Act ‘of 1965 to cover corn and by allocating money for agronomic,
engineering, and economic research on corn, Farming groups have been formed to pro-
duce corn cooperatively so as té gain expartise and spread the cost of producing corn.

Farmers in the United Kingdom are interested in increasing corn production for
the following reasons:

® To diversify grain farming output

© To secure for domestic producers a share of the traditional import maiket

¢ To move away from barley monoculture, which technically gives rise to disease
and goil structure problems

@ To ¢ :tain a higher energy valus per heclare than can be obtained with wheat
or barley.

Alsc, when the price support arrangements are fully implemented under the enlarged
European Community's Common Agricultural Policy, grain prices in the United Kingdon
will undoubtedly be higher than at the present. Higher prices for barley: may lead
te overproduction. Thus, corn may be encouraged as an alternative crop. '

Increased output will not be without problems. Harvested corn moisture is he—
tween 35 to 40 percent, which can lead:to grain damage and loss of grain through
harvesting and storage problems. Thus, heavy erpenditures for drying are usually
necessary.
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Qutiook

Although the rate of growth in corn production will vary among the eight OWE coun-
tries, corn production is expected to increase im all. 1In the aggregate,.it is esti-
mated that the OWE countries will more than double their production by 1989 compared
with 1969-71. Qutput will be almost 5 million tons, representing a percenVage increase
second only to the one projected for France.

Projected corn (for grain) arey for each of the OWE countries is shown below:

.

Country : 1569-71 : Esi%?gted : Es%%ggted
H 1,000 hectares

Portugal . .+ « . . . . 1 410 3 375 350
Austria . . . . . . . = 123 L 165 200
West Germany . . . . . 1 88 150 260
Greece . e e e e w2 156 170 180
Switzerland . . . . : 11 30 35
Belgivm . . . . . . . : 2z 10 15
Netherlands ., . . . . 1 5 ig
United Kimgdom . . . . i/ 5 10

Tegal . . . . . . . 801 910 1,000

.
.

1/ Less than 500 hectares.

For the aggregate, corn arvea is projected to increase 14 percent by 1975 and 25 per—
cent by 1980 compared with 1969-71. Within the 1 million hectares estimated for 1980,
Portugal would still account for the largest share, with Austria, West Germany, and
Greece accounting for almost all of the remaining srea.

All countries except Pertugal are expected to increase their corn arvea but at
different rates. Portugal's corm area is expected to decline to 350,000 hectares by
1980 an many small, marginal farms cease production. However, more vigorous efforts
to improve yields are anticipated on the remaining farms. This estimated area for

“Portugal would be about equal to the level in the late 1920's. Portugese corn area

reached a high shortly after World War II and since then has trended slowly downward,
although fluctuations have cccurred.

Austrian and West German corn areas are expectsd t¢ each be about 200,000 hectares
in 1980. A considerable shift into corn area hag occurred in Austria, but there is
still potential for a larger arsa. West Germany's corn area im 1969-71 was less than
Austria's, but West Germany has a considerable arable land base, which could allow a
greater shift into corm than could Austria's arable land base. Alsc, as varieties
adapted to a shorter growing season become available, the possibility for expanding
corn area becomes greater in West Germany than in neighboring Austria. '

In Greece, corn area will increase slowly as land improvement practices are carried
out md small farms are consolidated into more efficient operatioms. The projected
rise in Greek corn area assumes a reversal in the long-term downward trend {since 1955}
and a rise to approximately the level of the early 1960's.

Switzerland, Belgivm, the Netherlands, and the Unilted Kingdom are expected to re-

main minor producers through 1980, Even with new varieties that will be better adapted
to their growing conditions, the possible corn area is limited. Although greater corn
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production will cccur in these four countries, graia cropping is not of primary con-
cern to most farmers. A large share of the farming is oriented toward dairying. Thus,
it is expected that corm will larpely substitute for other grains in the cropping ro-
tation rather than cause pastureland or land in other crops to be put into corn. Even
a dramatic increase in corn area would still leave these producers as minor, however,

because potential corn area is relatively small when viewad in terms of total Western
Europe.

i In these eight OWE countries, as in the three major corn-producing countries in
Weétern Hurcpe, future expamsion in corm production hinges on how rapidly new varieties
“eceme available and what policy incentives ave given for corn production {and alter-
native crops). Becoming familiar with new corn varieties and the techniques that are
needed for corn production appears to pese few problems for West European farmers.

PROJECTIONS FOR 1575 ANWD 1980
Production -
The quantitative analysis of corn production was divided into two integrated

sections--area and yield. Factors affecting area and yield, or production, may be
classified into four categories:

(1) Economic—-price relationships; market conditions

(2} Technological--improved seed varieties adapted to a wider range of
growing conditions; better farming techniques; increased use of fertilizer,
herbicides, irrigation, and other such inputs

(3) Institutional--policy; farm structure

(4) Environmental--climate; geography.

Environmental factors are essentially fixed and were not considered in the analysis
except as a major limiting factor. Institutional factors were not considered separately;
instead, if was generally assumed their impact would be reflected in changed price

relationships (in the case of poliey) or in technological changes {in the case of farm
size and fragmentation).

Corn area was assumed to be determined by the price received for corn and by
technology, which has given rise to new corn varieties capable of being economically
grown in new areas. 1In the initial projections, yield was assumed to be determined
by the "level of cultivation™ and weather. 'Level of cultivation" means the level of
technology and the cultivation methods associated with corn production. On a national
basis, factors such as percentage of hybrid seed area planted, quantity of fertilizer
used per hectare of arable land, amount of herbicide and pesticide applied, and percen-—
tage of corn area irrigated would be involved.

Ordinary least-squares analysis was used to examine the Ffactors affecting corn :
area and yield in each of the three major corn-producing countries of Western Europe—-— :
France, Italy, and Spain (table 34). For the equations concerned with corn area, prices -
that producers receive for corn were deflated by the cost of ammonium nitrate fertilizer
{the fertilizer most commonly used). In the absence of more specific quantitative data
on the technology involved with the developments in improved corn varieties, tractor
pumbers were selected as a proxy variable. 1In the case of France, winter wheat area
was also used as an independent variable. Poor fall planting conditions or a severe
winter frost can sharply reduce winter wheat area in France. This results inm a shift
of area to corn. In Italy, hybrid corn and nonhybrid corn areas were analyzed separately,

since opposite trends were apparent. Ttalian nonhybrid corn area was fitted to a linear
trend line.
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Table 34 -~Summery of ordirary least-squares analysis of corn area and yleld in France, Spain, Italy, and Other

Western Europe (CWE), 1955-T1

Moliiple regressions 1/ * Function PR

Durbin-Watson

T-value : statistic

Area: :
France. . . . . : log FAC = 2.38251 + 0.2930h FP' - 0.04523 FAW semilog
: 1.37659) {2.47116)
+ C.h7hs FER
(3.68512)

Ttaly {(hybrid). : leg IAWC = 1.80849 + 0,5086L log IP' + dousle-log
: (2.26576)
¢ 0.b3890 log ITR

. (B.36798)

Italy'(nonhybrid); TAWC = 3451.75682 - L Bealht linear
: {32.85966}

Spain . . . . . : BAC = 2.59540 + 0.13685 log SP' + double-log
: {1.77949)
: 0.15792 log STR
:{13.28290)
Yield: :
France, . . . . o FYC = 84.hsily + 3,90539 T linear
: {6.31130)

Tialy 2/(hybrid) . TYHC = 24,54500 + O.LbhBST linear
: (3.30683)

Spain . . . . . . log SYC = 1.16h84 + 0.00253 SOF + 0.00209 SEH
: {k.79589) {2.03188) semilog

OWE 3/~ - + .+ . . log OYC = 0.39891 + 2,72783T semilog
: {11.82L08)

3, 078w 0.658

113, 605%%%

1079.75%%  27.555 0.399

116.h3e%xx 0,015 2.03573

39.832%x%%

10.935

7. 11lhssx

135, 1h0w%=

#+#% repregsents significence at the l-percent level,
53 = gstandard error of estimate.
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{Wotes to table 3k~ continuéd )

1/ The figures in parentheses below the partial regression coefficients are "t"
values. 2/ As indicabed, regression applies to hybrid corn only. No increasing or
decreasing trerd was apparent in yield of nonhybrid cora. Thus, the average for non-
hybrid corn for 1955-71 was selected--20.2 quintals/hectare. This compares with the
following S-year averages: 1956-60 = 20.9 quintals/hectare; 1961-65 = £20.0 quintals/
hectare; 1966-70 = 20.2 quintals/hectare. 3/ As indicated, regression applies to
yield only.

FAC = corn area in 1,000 hectares, Prance.
FP' = French producer price for corn in current francs per guintal s French whole-
sele price of ammonium nitrate in current franes per guintal, previous year.

FAW = winter wheat area in 1,000 hectares, previous marketing year, France,
FIR = number of tractors, thousand, France. B -
IAHC= hybrid corn area in 1,000 hectares, Ttaly.
IF' = Ttalian producer price of corn in current lira ¢ Ttalian wholesale price of
ammonium nitrate current lira per quintal, previous year.
ITR = number of tractors, thousand, ILtaly.
TANC= nonhybrid corn area in 1,000 hectares, Italy.
FYC = yield of corn in guintals per hectare, France.
IYHC= yield of hybrid corn in guinbals per hectare, Italy
SYC = yield of corn in gwintals per hectare, Spain.
SQF = quantity of fertilizer used per hectare of arable land, Spain. .
SFH = percentage of corn area planted to hybrid ssed, Spain. "
OYC = yield of corn in quintals per hectare, Other Western Europe.
T = time.
SAC = corn area in 1,000 hectares, Spain,
SP' = Spanish producer price of corn in current pesetas peyr kilogram = Spanish
wholesale price of ammoniwm nitrate in current pesetas per kilogram, previous
year.

STR = number of tractors, thousand, Spain.
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For the equations involved with yield, ordinmary least-sguares analysis involving
fertilizer quantities, weather, and other factors failed to adequately meet statistical
tests for significance or were judged to give unacceptable projection results. Con-
sequently, trend analysis was employed. The exception to this approach was Spain,
where the average quantity of fertilizer applied per hectare of arable land and the
percentage of corn area planted to hybrid seed were used as independent variables.

The linear trend function for French corn yield assumes yields will increase at the
past rate. Although a large gshare of available technology has already been adopted by
French corn producers (for example, essentially all seed that is used is hybrid, and
fertilizer application on corn is generally adequate), it was felt that increases in
yields would continue to be as rvapid as in the past. Improved varieties, more effec—
tive and widespread use of herbicides and insecticides, and fewer marginal farmers
should boost yields. A linear trend function was used for Ttalian hybrid corn yield.
Italian nonhybrid corn yield was assumed to vemain at 20.2 quintals per hectare (average
for 1955-71) since no increasing or decreasing trend was apparent. The semilog trend
function for the eight-country aggrepate of OWE 22/ assumes yields will increase at an
increasing rate. As low-yield countries like Portugal and Greece adopt available
technology, and as higher yielding countries increase their share of production within
OWE, yield increases in OWE should progress more rapidly than in the past.

The following tabulation summarizes the assumptions made concerning the indepen~
dent variables used in the projection:

o

Paercentage change
from 1965-71

Variable E
. 1975 1 1980
H Percent
For area: :
France: :
Producer price for corm . . 4 o 4 4 o s . s +10.0 +15.0
Wholesale price of ammonium nitrate . . . : +2.5 +5.0
Area of winter wheat . . . « +« + + « « « o 1 -5.0 -10.0
Tractor TUMDELS + » + + + o + = & + « o o = & +0.0 +60.0
Italy (hybrid): H
Producer price for corm . . .« + + & .« o . o E +10.0 +15.0
Wholesale price of ammonium nitrate . . . . @ +2.0 +4.0
Tractor NUMBETS « « o » « o o + o« s« « « » 3 +60.0 +120.0
Spain: :
Producer price for corn . . . .+ . . . v 4 .1 +15.0 +25.0
Wholesale price of ammonium nitrate . . . . @ -33.3 ' -33.3
Tractor nUMBETrs + + o « o « « o« + & & s+ = = 1 +25.0 +6.7
For vield: :
Spain: :
Kilegrams of fertilizer per hectare . . . . 1 +0.0 +50.0
Percentage of corn area planted . . . - . »
with hybyid seed . . « « « o+ &+ =« o+ 2 1 +18.6 +35.6

22/ British coxn producticn essentially only started in 1970 and is therefore not
included in the trend functiom.
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The starting point for formulating these agsumptions was the past trend evident for

the different independent variables. Adjustments to these trends were based on antici-
pated developments in technology or in policy. The changes for the independent
variables were chosen with regard to what was most probable and most consistent with

past observation. It was felt this approach would generate estimates that would most
approximate the actual situations in 1975 and 1980.

The producer price for corn in France and Italy in 1975 is expected to stay at
the price level that the EC commission set for 1972/73, which is about 10 percent above
the 1969-71 price. By 1980, the producer price is expected to rise 15 percent above
the 1969-71 price. This dampening in the rate of price juaerease is likely since the
new EC members--the United Kingdom, Denmark, and Ireland=-<siiould have a stabilizing
effect on prices. |

Better marketing and distribution of fertilizer in Western Europe should comtinue
to keep the producer purchasing price increasing at orly a slight rate. Bulk handling
of fertilizer, more concentrated forms of fertilizer, and other technelogircal develop-
ments will comtinue to help offget the inflationary push in nitrogen fertilizer whole-
sale prices. The Spanish wholesale price for ammonlum nitrate is expected to decline
by one—third as a result of the large Government subsidization of production costs for
cern. Some Spanish corn preducers in certain reglons receive subsidization equal to
one-half their costs. 1t is estimated that for all of Spain, Government subsidization
would cause a one—-third reduction in fertilizer costs through 1980.

As noted, tractor numbers were selected as 2 proxy variable for developments in
improved corn technology. ggf New varieties of corn have allowed corn to be grown in
areas previously not suitable for its cultivation. This increased area, to a large
degree, has been associated with the need for more tractois. Corn cultivation and
harvesting is greatly facilitated by the use of tractors as opposed to horses or
smaller "garden—type" tractors. Along with hybrid corn cultivation comes more modern
techniques of farming. Essentially all new corn area in Western Europe during the
1960's was hybrid, and this development will centinue. Thus, a farmer producing corn
is mwch more likely to be adding tractors to his operation than a farmer producing the
more traditional crops. Also, some farmers first produce corn for silage, then as they

‘#ain experience, produce corn for grain. Producing corn for silage would greatly in-
" croase the need for tractor power. The percentage increases for tractor numbers for
1975 and 1980 reflect a judgment concerning the most likely increase in corn technology

. as well as a possiblie level tractor numbers could reach.

£

In the case of Spain, an additional area was added to the ordinary least-squares
equation results. By 1975, an estimated 100,000 hectares will be added to the overall
irrigated land base. From previous observatioms and from trends towards a greater
gshare of Spain‘s corn area being irrigated, it was estimated that an additional 50,000
hectares of new corn area would result in 1975--that is, one-half of the newly irrigated
land that will become available. This area would be in addition to any increased area
brought about by a higher producer price, Government subsidization, and increased
mechanization. A similar 50,000-hectare addition was assumed for 1980, giving a total
increase in corn area of 100,000 hectares between 1970 and 1980 as a result of the
Spanish Government irrigation peolicy.

23/ Constructing an index to show the development of corn production technology was
hindered by a lack of readily available data. If data could have been found that
showed the number of new varieties of corn with the growing-season length they need to
mature, an index possibly could have been constructed.
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Yields, except for Spain, were based on trend as indicated in table 34. For
Spain, the assumed percentage change in the share of corn area plantad with hybrid
seed (+18.6 percent for 1975 and +35.6 percent for 1980) results in hybrid seed area
accounting for 70 and 80 percent of total corn area for 1975 and 1980, respectively.

Least-squares analysis was not used for the minor corn-producing countries
(referred to as Other Western Europe (OWE) in table 34). Trend analysis was used in
projecting OWE yields. Projecting corn area for OWE posed problems. 1In the aggregate,
corn area for these countries showed no increasing or decreasing trend for 1955-71.
Increasing area in Austria and West Germany tended to offset the decreasing trend in
Portugal and Greece. However, with the current developments that have occurred in corn
producticn technolegy and the emphasis being given to expanding corn output, it would
appear that corn area will expand. Area has risen slightly in the last few years for
the aggregate of minor producers.

Based on an examimation of the factors affecting corn production in each OWE
country and on discussions with researchers in most nf them, corn areas was estimated
for each of the eight OWE countries. Britain's future potential was considered in
the 1975 and 1980 estimates for OWE. However, since corn for graim production is in
the developing stage in Britain, time series data are not available. Using the equa-
ticns in table 34, the assumptions presented in this section, and the estimated areas
for the OWE producers; the results obtained are shown in table 35, (Also see fig. 5.)

Total West European corn production is projected to rise from an average of 16.1
million tons in 1969-71 teo 33.4 million tong in 1980--a 1l07-percent increase. (From
1359-61 to 1969-71, corn output in Western Eurcpe expanded from 8.3 tons to 16.1 million
tons, or 94 percent,) Area and yield are projected to increase 46 and 42 percent,
respectively, during this time peried. On a percentage basis, total corn output would
increase the most in France, followed by OWE, Spain, and Italy.

A definite change in pricing and land improvement poliey, along with a halt in
technological developments, could result in a 1980 production level lower than 33.4
million tons. However, it appears that policies will remain essentially unchanged,
and the adoption of better technology will increase at least as fast as in the 1960's.
The projected 33.4 million tons output should be obtainable, and, given the incentives,
production could rise to a slightly higher level by 1980. Assigning a confidence level
to this figure is hazardous. TIn addition to the error terms in the least-squares
equations, the future values of the independent variables are subject to error. Raal-
izing these shortcomings , it is estimated that there is a 75-percent chance that by
1980, West European corn production will be 33.4 million tons + 3.3 million tons.

Consumption

As stated ir the intreduction, this report is primarily concerned with corn pro-
ducticn rather than consumption. However, to gauge the impact of increased West Euro-
pean corn output on U.5. corn exports, consumption must alsc be taken into account.
Several recent and comprehensive studies project future grain consumption in Western
Europe. 24/ However, corn is generally not considered separately in these studies, but
it is aggregated intc the category of [eed grains.

24/ One of these studies is World Demand Prospects for Grain in 1980 With Emphasis
on Trade by the Less Developed Countries, published by the Economic Research Service
(73]. This study presents five alternative levels of coarse grain consumption in
Western Europe in 1980: (continued}.
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Various levels of coarse grain consumption for 1980 have been projected by the
Economic Research Service, U.S. Department of Agriculture. 24/ For the present report,
the projected consumption level of 110.3 million tons (Projection Set I) was considered
as an appropriate approximation of future coarse grain consumption since the trend
from the base period 1964-66 to 1980 approximates the recent trend in ceoarse grain
utilization in Westexn Eurcope. Morecver, the assumpticns associated with this projec-—
tion appear reasonable in light of current and expected developments.

Although demand for poultry and livestock products is expected to increase sub-
stantially in Western Europe, the increase is not expected to be reflected fully in a
corresponding rise in coarse grain consumption. At the expense of grains, grain sub-
stitutes will increase thelr share in livestock and poultry feedstuffs. Grain by-
products, cilseed meals, manioc, beet pulp, feed peas, and other feeds will become more
competitive and acceptable than relatively higher priced coarse grains, This assump-
tion gains added validity as the European Community's Common Agricultural Policy expands
its force in the enlarged Community. Thus, it appears likely that coarse grain con-
sumption will be in the range of Projection Set T (110.3 million tons) by 1980, so
subsequent calculations in the following section are based on the Projectionm Set I
utilization level.

Projection Sets 1980 nrojected consumption
Million metric tons

I 110.3
1T 111.3
11-A 114.7
IT-B -118.0

IiT 109.6

A second study is Agricultural Commodity Projectioms 1970-1980, published by the
Food and Agricultural Organization 26). This study projects a 1980 consumption level
of 108 wmillion tons.

All the projections for Western Eurcpe in the ERS study are based on the assumptions
that population will expand at 0.7 percent amnually and national income will increase
at 4.1 percent annually. Projection Sets II, II-A, and II-B are based on higher rates
of agricultural productivity and economic growth in the less developed countries than
is Projection Set I; Projection Set III is based on a lower rate than Projection Sets
II, II-A, and II-B. Projection Set II-A is based on the assumption that the major
developed exporters {countries} will adept a rigid policy to maintain their traditional
share of the world market; Projection Set II~B on the assumption that developed im-
porters {countries) will become more sensitive to world grain prices and adjust their
high internal prices. A further discussion of the assumptions and approach used are
presented on pages 63-77 of the ERS study.

Point A in the FAO study is based on more broad assumptions than the previously dis-—
cussed study. The rate of population increase is assumed to continue at the past trend
but with a slight acceleration of the rate of increase in the developing countries,
Income assumptions are generally based on past treands. Constant 1970 prices are
assumed, except for certain commodities that were considered to have seriously untypical
price relationships in 1970. National pelicies are assumed to remain as they were in
late 1970 and early 1971. Further discussion of the assumptions and approach used are t
presented in pages 8-11 in the FAQ study.
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Table 35 -~-Summary of corn production projections }/

: : : : Percentage
. Actual | Projected ., Projected |, .

Countr : : : : change from
Y . 969-71 . 1975, 1980 | 1969-7% to 1980
Percent
France: :
Area. . . . « . . .« « o« 1 L,h3k 2,380 2,760 +92
Yield o & v 4 0 4w .o 8 50 58 68 +36
Production. . . . . . . 7.4 13.8 18.8 +154
Ttaly:
Area: s
Hybrid . . . . . . . . 700 8Lo 980 +39
Nonhybrid. . . . . . . 288 90 20 -93
Tobal, « - « o « o » 988 930 1,000 +1
Yield: : .
Hybrid . . . . . « .+ . 57 58 60 +5
Nonhybrid. . . . . . . 20 20 20 0
Totals v v v o v + o & 46 55 59 +28
Production., . . . .« . . .6 5.1 5.9 +28
ISpain: :
ATBA. © v v v 4 4 4 e . 520 A0 730 +h0
Yield v o v v v v w . . 35 L5 52 +h9
Production., . . . . . . ¢ 1.8 2.9 3.8 +111
Qther Western Europe: :
Area., . « 4 . . 4 0 e o1 glo 1,000 +25
Yield « + v v v e e e . 29 36 49 +69
Production., . . . . . . 2.3 3.3 4.9 +113
Totbal: :
Area . . . . . . . : 3,752 4,860 5,400 +46
Yield. . . . . . . : k2.9 50.6 60.8 +ho
Production . . . . : 16.1 25.1 33.h +107
1/ Area = 1,000 hectares. Yield = quintals/hectare. Production = million

metric tong,
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Implied in the ceonsumption projecticn is the overwhelming dominance of animal
(especially poultry and hogs) feed use in determining the demand for corn.
dominance will ne doubt centinue, larger quantities of corn are also being
The welative importance
for its different uses varies from country to country. Policy changes are

intoe industrial use and direct human consumption.

to affect corn for feed use than corn for other uses.

While this
channeled
of corn
more likely

Corn used for seed, estimated

to be about 2 percent of West Buropean production, is derived from the merket for corn

for other uses.

which are less diverse in use.

Since parasntal inbred lines must be used to obtain the hybrid seed,
this market is supplied by’ 2 specific segment of the corn producers.

Thus, when con-
sidering the demand for egrn for all uses, more factors are involved than for grains

One underiying 35pﬁﬁt in censidering the consumption of corn is that corn is
assumed to be a2 homogeneous product——that is, that the inereased output of domestic
corn will substitute in quality and characteristics for imported corm.

types of corn produced are dent and flint.

The two main
Dent varieties are generally higher

yvielding, but flint varieties have a higher food value and are more resistant to ad-
verse growing conditions.
ever, flint-type corn is preferred in Italy and Spain because the xanthophyll content
in this corn gives poultry a yellow cast to the skin and more yellow cclor to the

yolk of the eggs, which consumers in these countries prefer.

and other ingredients can be added to dent-type corn to give these desired pigmentation
qualities.

g2

Most West European production is from dent varieties. How-

Coloring agents, carotene,

K-




No distinction is made in this analysis between these two types of corn. Dent-
type varieties, however, are expected to become much more predominant by 1980, since
the premiums paid for flint-types do not offset their lower yields. Thus, treating
corn as an essentially homogeneocus commodity should not pose any serious problems.

Corn Utilization

Since the demand projections presented consumption levels for the aggregate
grouping of coarse grains instead of corn alone, a two-step procedure was used to
derive an estimate for corn utilization levels for France, Italy, and Spain. In the
first step, each of the three countries' share of West European coarse grain consump-—
tion was determined. In the second step, the share of corn use relative to coarse
grain use was caleulated. Tables 36 and 37 show the results cbtained by this method.

The French share of West Furopean coarse grain consumption in 1975 and 1980 was
projected to rise above the average share in the period 1960/61-1971/72. Although
France's share remained remarkably constant throughout that period; it seemed reasonable
toe assume it would expand as its larger corn output would, in part, be channelled into
the home market., Thus, a trend function was used to estimate the future share.

Italy's share rose sharply in the early sixties but then steadied around 12.5
percent. The Ltalian share of West FEuropean coarse prain consumption in both 1975 and
1480 was estimated to remain at the average for 1960/61-1971/72, The potential for
increased livestock production (and thus increased coarse grain consumption) in Ttaly
would zppear to be somewhat less than that of the lesser developed countries of southern
Eurcope but perhaps somewhat greater than the northern countries. Consequently, the
rate of increase in coarse grain consumption is likely to be cloze to that of Western
Europe as a whole.

Trend analysis was used to project Spain's share of coarse grain consumption in
1975 and 1980. Livestock production is expected to rise more rapidly in Spain than in
the rest of Western Europe; as a result, Spain's share of coarse grain requirements s
projected to rise to 11.0 percent by 1980 (up from an average of 8 percent in 1960/61-
1971/72). The projected Spanish consumption of 12.2 million tons of coarse grains in
1980 is in line with official Spanish estimates of 1980 livestock consumpticn.

The share for the aggregate of all other West Buropean countries 25/ was computed
as a residval and shows, by 1980, a decline to 60.0 percent, compared with 65.0 percent
for 1960/61-1971/72. Most of the countries with this group already have well-developed
livestock industries and can expect only moderate gains in preduction. In addition,
the adoption of EC grain price levels by several of these countries, particularly the
United Kingdom, will tend to slow the increase in coarse grain consumption.

Trend analysis was used to compute the share of corn in the coarse grain consump-
tion of France and the group of all other West European countries, except Italy and
Spain. The share in beth France and the other West European countries is expected to
continue to increase, in part due to increased domestic availabilities.

It was assumed that the share of corn in Italian coarse grain consumption in the
1970's would stay near the average level of the 1960/61-1971/72 period. The dominant
position of corn in the Italian feed-livestock economy 1s strongly entrenched. With
increased demestic production and the possibility of increased corn imports from with-
in the Community (that is, from France), there is little reason to expect this situa-
tion te change appreciably. Corn's share of coarse grain consumption in Spain rose
above 50 percent in the midsixties but then declined. With increased corn output,

25/ OWE countries plus countries in Western Europe that do not produce corn.
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Table 36 ;—Projected share of coarse grain and corn uyiilization in 1975 and
1980, for France, Italy, Spain, and all other West European countries
and 1960/61-1971/72 average

: Share of West Buropean coarse

grain utilization

Country : Average

Data used for

1960/61- . EE;;$§ted : Esigggted determination
1 1971/72
. Percent
FY8NCE. « v v 4 v v v . e . 14.5 15.5 16.5 1960/61-1971/72 trend
i function, log shares =
ﬁ : time
Italy .« v s e e o e . . .1 12,5 125 12.5 : 1960/61-1971/72 aver-
‘ . age r
Spain . . . . . . . ... . 8.0 1/10.5 /1.0 : 1960/61-1971/72 1/
All Other Western Europe 2/ ; 65.0 61.5 60.0 . difference 3/
Total . . . . . . . . . ; 100.0 100.0 100.0

4

:Corn as percent of coarse grain use:

France. . . . . . . . . . . E 28
TEaly o v v b e e e e . g 80
Spain . . . . .. L. ... ; 45
All Other Western Europe 2/ % 20

Total . . . . . . . .. ; 31

b3

80

50

24

37

L9

8o

5k

28

ul_

1963/F-1971/72 trend

function, log share =

: time

. 1960/61-1971/72 aver-
1 age

1960/61-1971/72

linear trend function,

: 8hare = time

1960/61~1971/72 trend
Function, log share =

 Bime |,

: weighted average

l/ Reflects the goals of the Spanish Third Bconomic and Development Plan, especially

the section termed "Horizon 1980."

g/ OWE countries plus nonproducing countries of Western Europe.

§/ Estimated percentages also approximabe linear trend for Western Europe, excluding

France, Italy, and Spain, that is, the aggregate of all Qther Western Europe:

Y e e oo e
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Table 37 --Estimated coarse grain and ccrn utilization }/ for France, Italy,
Spain, and all other West Burcpeah countries, average

1969/70-1971/72, annual 1975/76 and 1980/81

: Average : :
. 1969/70-1571/72 1975/76 ; 1980/81
y + Coarse : Coarse : corn Coarse : c
: grain Corn . gyain : “%7% , grain . “OT"
; Million metric tons
France. . . o o o o .o . . . 127 b4 15.6 6.7  18.2 9.0
Italy - v . v v v v v+ . .1 111 8.9 2.6 10.0 13.8 11.0
gpain . . . . . .. ... .: B9 3.8 10.5 5.2 12.2 €.
All Cther Western Europe 2/ : 57.6  12.4 61.7 14.8 6.1 18.5
Tobale + &+ o v« v v . 3 90.3 29.5 100.h  36.7 110.3 k5.0

}/ Estimates caleculated by using Projection Set I from {73) and percentages
in table 36,
2/ OWE countries plus countries in Western Burcpe that deo not produce corn.

corn's share of the coarse grain market is expected te rise. TIncreased domestic
supplies of barley are expected to keep corn's share from rising faster than the pro-
jected trend that is presented in table 36.

These share projections fur the three major corn producers, combined with those
for the remaining countries, show that West European consumption of corn will rise in
1980 te about 15.5 million teons above the average 1969/70-1971/72 level, or tc a total
invel of corn consumption of 45 million tons in 1980, or slightly above 41 percent of
total coarse grain consumptioan. Thus, corn would account for the bulk of the increase

in cecarse grain consumptilon, which is estimated to increase by about 20 millioa toms
from 1969/70-1971/72 to 1980/81L (table 37).

Implications of Expansion of Corn Production

The projected Increase of 107 percent in corn output between 1969-71 and 1980
will have a significant effect on the pattern and level of trade in Western Europe.
The boost in output will have repevcussions at both the country and regional level.

With utilization and preduction cof corn estimated to be 45.0 and 33.4 million tons,
respectively, in 1980, a net iwmport requirement of 11.6 million toens into Western
Europe is implied (table 38). This import need compares to annual net imports of 13.3
milliecn tens in 1969/70-1971/72 and 16.6 million tons for the recent 3-year high of
1965/66-1967/68. Thug, by 1975/76 through 1980/81, imports into Western Europe from
the world will be less than the 1969/70-1971/72 average, or more than 3G perceant belaw
the recent 3-year high of 1985/66-1967/68. Assuming the United States shared propor-
tionately in this decreased Import requirement (the U.S5. share of nat corn imports
averaged about 60 percent for 1960/61-1971/72); imports from the United States in
1875/76 and 1980/81 would be about 3 million tons below the 1965/66-1967/68 average—-
that is, decreasing from 8.% @mjillion tems to 7.0 milliecn in 1975/76 through 1980/81
(table 38). Censidering that the consumption of corn is expected to rise by more than
15.5 million tons from 1969/70-1971/72 to 1980/81, this decrease in U.S8. exports to
Western Europe seems all the more excessive.
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Table 38 --Western Europe: Corn consumption, production, net import needs,
and imports from the United States, averages 1965/66-1967/68,
1969/70-1971/72, and projections 1975/76 and 1980/8L

s o e e A1

»

Average : Projected

1665/66- : 1969/70- :
1957768+ 197i/72 . L975/76 | 1980/81

Corn :

: Million metric tong
Consumpticn 1/, . s 26.3 29.5 36.7 45.0

Production. . . . : 9.9 16.1 25.1 33.kh
Net import needs. . . . 16.6 13.3 11.6 11.6

From the United States 2/ . : 10.1 8.2 7.0 7.0

1/ Production plus net import needs for averages 1965/66-1967/68 and 1969/70-
lQ?lf?&.:wy' not add %o consumption hbecause of net changes in stocks.

2/ 60 percent in 1965/66-1967/68; 62 percent in 1969/70-1971/72; assumes 60
percent in both 1975/76 and 1980/81.

The projection also implies that corn will continue to become a more important
part of the agricultural economy of Western Europe~—accounting for more of the produc-
tion resources, contributing more to farm returns, and enlarging intra-West European
trade, Hore of Western Europe's corn needs will be met from indigencus output as
production increases outpace consumption increases. Using the analysis previously
presented, the self-sufficiency rates for corn would develop as follows:

Count f Average . Estimated Estimated
ountry ' 1969/70-1971/72 °  1975/76 1980/81

Percent self-sufficiency

France . : 2086
Italy . . . 51 54

Spain . . . . . . 56 58
OWE . . C e e e e s 22 26

Total Western Eurocpe : 68 74

The West Eurxopean self-sufficiency vatio for corn increases from an average of 55
percent in 1969/70-1971/72 to 68 percent in 1975/76 and 74 percent ip 1980/81. All
four areas——France, Italy, Spain, and OWE--are projected to have greater increases in
production than in consumptian.

Alchough production projections to 1980 were not calculated for the other fead
graing, it would appear preduction of scme other feed grains might also increase through
1980. However, the rate of increase for these cther grains would undoubtedly be lower.

The ERS study (73) that was used as the basis for the consumption analysis in this
study also prejected coarse grain production to 1980, According to that study,
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production of coarse grain in Western Europe will rise to 93.3 million tons by 1980
under Projection Set I. 26/ The level of coarse grain production compares to an actual
output of 83 million tons in 1971 and 82 million tons for 1972. Comparing actual pro-
duction of coarse grains in the base period 1969-71 (75.3 willien tons) with 1580

would result in a projected net production increase of 18.0 million tons for coarse
grains (93.3 million tons for 1980 minus 75.3 million tons for :1975). Comparing this
increase of 18 million tons with the increase in corn productibvi projected in this
present analysis for the same time period--that is, that West Furopean corn production
will grow from 16.1 million tons in 1969-71 to 33.4 million tons in 1980 or an increase
of 17.3 million tons—-suggests that essentially all of the net coarse grain increase
would be in corn production. The zuthors of this present report would estimate that
the coarse grain production projections under Projection Ser I by the previous ERS
study (73) are too low. Corn would more likely account for 75 to 80 percent of the

net increase in coarse grain production betwsen 1969-71 and 1980. Barley, the major
feed grain in Western Europe, would undoubtedly account for the bulk of the remaining
increase in production. Sorghum production will probably also increase, but sorghum
will remain a minor crop. Production of cats, mixed grains, and rye appears to be
stabilizing or trending downward.

The three main corn-producing countries are also the three main consumers of corn
in Western Europe. Following closely as the fourth largest consumer is the United
Kingdom. Thus, three of the four most important corn markets will be in the European
Community by 1980. The EC's Common Agriculbural Policy will thus be a key factoxr in
determining the situation in 1380,

There are certain key questions whose resoplution will have a significant influence
on the future of corn productien, consumption, and trade. It is impossible to auswer
these questions as they depand upon the advance of technology and/or the decisions of
people. The following questions appear to be the most important:

e How far and to what extent will the corn-producing boundary be pushed north--
ward? The development of quicker maturing wvarietles has thus far allowed
corn to be grown for grain as far north as 50° north latitude and for green chop
and silage as far north as 56° to 58° north latitude.

Will monoculture or continucus rotation of corn become more prevalent? Al-
though continuous corn cropping is used on some Farms, it appears the problems
and benefits of this practice have not been fully assessed for the West
European situation.

What advances will be made in the production technology of competing grains?
Will a hybrid barley be developed? Also, new varieties of corm, barley,

and wheat may be developed that have higher protein content and thus could
encourage the expansion of one grain at the expense of other grains.

Finally, what will the future development of policy be in the West Huropean
countries. The analysis in this report shows, for Western Europe as a whole,
divergent trends of expanding corn production and dampening demand for corn.
Will grain or livestock policies be altered to modify this situation?

26/ See discussion on Projection Set I in footnote 24, pp. 70-80 of the present report.
for the assumptions underlying Projection Set 1.

87




LITERATURE CITED

Agriceultura Revista Agropecuaria.
1971. Legislacion: Campanas Cerealigtas 1971-72 y 1972-73.
Madrid, Sept.

Association Generale des Producteurs de Mais.
1970. dpercu sur ie Marche du Mais darns La C.F.Z. et en Espagne.
Paris.

3.

Rapport d'Orientation. Paris, various issues.

4. Austrian Tnstitute for Economic Research.
1964, Austria: Projected Level of Supply, Demand, and Trade of Agricultural
Products in 1965 and 1975. U.S. Dept. 4Agr., ERS-Foreign-62,
May.

5. Baldoni, Remigo, and Giardini, Allegro.
1967. La Foraggicoltura in Ttalia. L'ITtalia Agrieola, Rome, Sept.-Oct.

6. Botazzi, Angiolo.
1968. La Difficile Battaglia della Carne Fotia Essere Vinta Forzando le
Coltivazioni Foraggere ed Estendendo e Intensificands la Coltura del
Mais. L'Avvenise Agricolo, Rome, Mar,, pp., 59-63.

7. Canada Department of Agriculture.
1971. CGrain Situation in Britain. vol. XXVI, No. 5. OQttawa, Oct,

8. Centre National d'Etudes et d'Experimentation de Machinisme Agricole.
1872, FEtudes du CNEEMA-Ventes en France Pour FLes Moissonneus@s—Batteuses, Las
Ramasseuses-Presses, et lLes Matericls de Recolte du Mais en 197971,
No. 363, Paris, Jan.

Comisaria del Plan de Desarrollo Economico y Social.
1971. Iil Plan de Desarrollo Feonomico Y Soeial, Madrid,

10. Comisaria del Plano de Desarrcile Economic v Social, Comision de Apricultura.
1969. EL Plano de Desarrollo Econamic y Social, 1968-71. Madrid.

il.

1969. Industrias de Alimentacion. Madrid.

12. Commission for Economic and Sccial Development Plamning, Presidency of the
Government of Spain,
1967. Swmmary of the Spanish Economie and Social Development Plan, 1964-67.
Published in English by IMNASA-Menorca, 45, Madrid.

13. Commonwealth Secretariat.
1963. (Orain Crops. London, Jan.

14, Confederacion Espancla de Cajas de ahorro.
1969. La Demanda de Productos Agropecuarios. Madrid,

88




Direction Generale de 1'Agriculture, Direction Economie et Structure Agricole.
1970. Marches Agricoles - Prixz Recus Par Les Producteurs Agricoles.

Brussels, July.

Economic Commission for Europe.
© 1969, Present and Foreseeable Trends in Mechanization and Their Impact on

Agriculture. AGR/WP 2/112, Paris,

Epp, Domald J.
1968. Changes in Regional Grain and Livestock Prices Under thz Buropean
- Beonomtie Community Policies. Res. Bpt. No. 4, Institute of Intern-tional
Agriculture, Mich. State Univ., East Lansing.

Farnsworth, Helen C.
1964. Determinants of French Grain Production, Past and Prospective.
Reprint from Food Research Institute Studies, vol. IV, No. 3, 1964,
Stanford, Calif.

y and Friedmann, Karen J.
1967. French Orain Policies and Their Price Effects, 1920-1870.
Stanford University, Stanford, Calif,

Food and Agricultural Organization of the United Natiouns.
1971, Agricultural Comnodity FProjections, 1970-1980. Volumes I and II, Rome.

1971. Annual Fertilizer Review. Rome, varicus issues.

1971, Monthly Bulletin of Agricultural Economics and Statistics.
Rome, Feb. )

Friend, Reed E., aud Butell, G. Robert.
1969. Production, Consumption and Trade of Coarse Grains: Developmenis and
Progpects for Selected Foreign Countries and Areas. U.S. Dept. Agr.,
ERS-Foreign-272, June.

Gindert, H.
1962. The Economic Importance of Maize Produetion in EEC Countries. Berichte
uber Landwirtschaft. Parly, Hamburg, March.

Hirsch, Hans §., and Watkins, Aan Miller.
1870. Orain Price Formation and Grain Price Reporting in Italy. U.S. Dept.
Agr., Foreign Agr. Econ. Rpt. 61, July.

Instituto Nacicnal de Estadistica.
Bspana: Anuario Estadistico. Madrid, various annuals.

Instituto Nacional De Investigaciones Agronomicas.
1870. A Forecast of the Agricultural Development in the Irrigated Areas of
Spain. Madrid.

Tnternational Bank for Reconstruction and Development and rhe Food and Agriculture
Organization of the United Nations.
1966, The Development of Agriculture in Spain. Washington, D.C.

Istituto Centrale di Statistica.
Avmuario Statisticp Italianc. Rome, various issues.

89




Istituto Naziorale di Economia Agraria.
1971. Unpublished material. Rome.

Istitute per le Ricerche e le Informazioni di Mercato e 1a.Valor1zzaz1one
della Produzione Agricola.
1970. Indagine Sugli Utilizzi dei Principali Cereall. Foraggezt nel 1989,
Rome. .

and Associzaione per lo Sviluppo dell’'Industria nel Mezzogiorna.
1970, Analiei delle Tendenze e delle Prospettive di: Sviluppo della Produzzone
e della Domenda di Cereali Foraageri al 1881I.  Rome, Dec.

ity i e b i i

Lopes, James.
1972. The Agricultural Beonomy and Trade of Spain. U.S, Dept. Agr., ERS-
Foreign-327.

Mackie, Philip.
1968. Analyses of the Effects of Econoric Development in Spain on the Demend
for United States Agricultural Prodvects. (Doctoral dissertation.)
Univ, of Md., Dopt. of Agr. Econ., College Park, Md,

Mangum, Fred A., Jr.
1968. The Grain-Livestock Economy of Italy with Projections to 1970 and 1975.
Res. Rpt. No. 2, Institute of Internaticnal Agriculture, Mich. State
Univ., East Lansing.

Middleschulte, Edward.
1972, Zur Okonomik des Getreide-und Kornermaisavbeus in Nordrhein-Wesfalen.
Heft 21. Wissenschaftliche Berichte der Landwirtschaftlichen Fakultat
der Universitat Bonn.

37. Ministerio de Agricultura.
1968, Precios dgravics. Madrid, Sept.

38. Ministerio de Agricultura, Secretaria General Tecnica.
Anuarios Estadisticos de la Produccion Agricola. Madrid, various issues.

39.

1967, La Agricultural Espanola en 1966. Madrid.

50.

1963. Primero Censo Agrario de Espana, 1962, Madrid.

41. Ministry of Agriculture (France).
1971. Le Mais: Aspeets Nouveaux en Matiere de Production et d'Utilisation.

Bulletin Technique d'mformation. No. 264-265, Paris, Nov.-Dec.

Statistique Agricole. Paris, varlous annuals.

1970. FEtude Sur lLa Production de Mais en 196%9. Statistique Agricole,
Supplement Serie Etudes No. 639. Paris, Sept.

France Agriculture. Paris, varlous issues.

T T et P

I ok e

T,




45. Office Statistique des Communautes Eurcpeennes.
1971. Resultats Recapitulatifs: Commmaute, Etats Membres. Enquete sur la
Structure des Exploitations Agricoles. Luxembourg.

Priz Agricoles. Luxembourg, various issues.

Troduction Vegetale. Brussels, various issues.

48,

Statistique Agricole. Brussels, warious issues.

49, Organization for Economic Cooperation and Development.
1967. Agriculturgl Commodities: Projections for 1975 and 1985. Paris.

50. .
1969. Agricultural Policies Report. Agricultural Development in Southern

Europe. Paris.

1968. Agricultural Projections for 1875 and 1985, Europe, North America,
Japan and Oceania, Production and Conswnption of Major Foodstuffs.
Paris.

52.

1969. Agriculiural Statistics 1955-1968. Paris, Nov.

SRy

33.

"
K
i

1670, Food Conswmpticon Statistios 1960-1968. Paris,

54.

1970, The Grouwth of Output 1960-1980. Paris, Dec.

55.
1971. Irrigation Policy in France. Paris.

%
I
L5
EX
§
"
]
Y
9
#

56.

1971. Irrigation Policy in Italy. Paris.

57.
1971, Irrigation Policy in Spain. Paris.

58.

Yein Deonomic Indicators: Historieal Statistics, and Monthly Supplenents,
various issues.

59‘
1971. Meat Balances in OECD Countries., Paris, Feb.

60.

1971. GStudy of the Factors Influencing the Use of Cereals in Animal Feeding.
Paris.

61. Petit, Michel J., and Viallen, Jean-Baptiste.
1068, The Grain-Livestoek Economy of France with Projections to 1970 and 1875.
Res. Rpt. No. 3., Institute of International Agriculture, Mich. State
Univ., Bast Lansing, June.

91




Pinchemel, Phillippe.
1969. France: A Geographical Survey. London.

Revue Agricole de Franee.
1965. Le Mais. No. 36, Paris, Jan.

1970. Mais: Debouches, Fertilisation, Recolrte, Sechage, Economie.
No. 90, Paris, Jan.

Roenigk, William P.
1971. Agricultuve in the Eurcpean Jormunity and the Uaited States 1958-€8.

U.S. Dept. Agr., ERS-Foreign-307.

Roiko, Anthony S., Urban, Francis 8., and Naive, James J.
1971. Forld Demand Prospects for Grain in 1980 with Bmphasis on Trade by the
Less Developed Countries. U.S. Dept. Agr., Foreign Agr. Econ. Rpt. 753,
bec.

Rossmiller, George E.
1968. The Grain-Livestock Economy of West Germany with Projections to 1870
and 1975. Res. Rpt. NWo. 1, Institute of International Agriculture,
Mich. State Uuniv., East Lansing, Mar,

Schertz, L.P. ]
1967. World Grain Prices and Outlets for French Grainm, Agricultural Economics
Regearch. Vol. XIX, We. 1, Jan.

Sprague, G.F., and Larseoi, W.E,
1966. Corn Production. U.S. Dept. Agr., Agr. Handb. 322, Wov.

Statistisches Bundesamt (West Germany)
1971. Die Wichitigsten Nutaungs. Wiebaden.

U.S. Department of Agriculture, Economic Research Service.
1970, Growth in World Demand for Feed Grains Related to Meat and Livestock
Products and Human Consumption of .Grain. TForeign Agr. Econ. Rpt. 63,
July.

Téalian Agriculture: Projections.of Supply and Demand in 1965, 1670,
and 1975. ERS-Foreign-68, Jan.

World Demand Prospects for Grain im 1980 with Emphasis on Trade by the
Less Developed Countries. TForeign Agr. Ecom. Rpt. 75, Dec.

, Foreign Agricultural Bervice.
Grain in the Buropean Community: Rising Protection and Falling Imporis.
FAS M-218, June,

Grain Trends in Non-EC Western Europe, 1860-61 through 1969-70.
FAS M-230, May.

Unpublished Material from the U.S5. Agricultural Attaches in the West
European Countries.

)

ey

i St i B T s

Al T TS F

s e

e ST LA




AR R S M e, L

U.S. Department of Commerce.
1966, Worid Weather Records 1951-60. Vol. 2, Burope. Environmental Science
Services Administration, Washington, D.C.

78. U.S. Feed Grains Council. o . . o
1968. 4 Report on Livestock and Animal Feedstuffs In Spain. Danis Publicidad
Tecnica. Madrid.







