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THTRODUCTION

Tarce aspects of

KR

the profitebility of sugar beut will be

considered,
1. How cCocs profitability vary with size of unit?
How doc¢s profitebility vury hetween regions?

‘How hias profitebility chenged over time and how may it

chtnge in the future?

The raw material fer snswering thesc questions ere date from
economic surveys carried out by the Cembridge University Agricultural
Beonomics Wit (formerly Farm Economics Brench). The first two

Y

sections &rc basced mainly on o survey of the 1980 crop. The third
part draws on six surveys made between 1934 and 1980 together

some provisicnal resulis Trem e sucvey of the 1982 crop.
B Y




ECONORIES OF SIZE

Net marcing and yields

To excmine economies of nize the units Lurveyed in

into three proups by area of :ugar Leet

- sm&ll, under 20 ha.

- mediwa, 20 to SU ha. and

- larpe; 50 ha. apd =2hove. ’
If one simply cownares the mean nst m'reins ver hectzre of the three
STouns econo:ies of size & ypenr to-be both great and resulear,
(Figure 1). ‘4he ser hectare net mergin, i.e. the mergin of output value

above &ll cu-ts otuer then interest end operators'managerial time was 50

per cent gv: wer on medium than on sm:ll units and again 50 per cent

greater on Jrie then on medium units.




FIGURE 1

NET MARGINS PER HECTARE

BY UNIT SIZE




These differences cre convincinzly large. They are however strongly

influenced by the pattern of difference in yield between our size group
samples. A net margin iz o small difference between two much larger
guéntities, out>rut =nd costs. -So = smull ch“n”e in either of these has
a disoronortionately large effect on the net margin. For example a five
per cent ~djustinent of yield znd therefore of outhut would chwonge the '
estimated net margin on wediun units by &5 much as 30 per cent., The
actu 1 pattern of yield founa in our simple was th-t sverage yield on
units of .edium size was five per cent lower then on either large or
smell units. There are ressons to doubt vhether this reflects the true
relation between unit size 2nd yield on 21l beet growing ferms. First
the dispersions of yields within sige group samples were great enough
in relation to the size of those sazmples th;u difierences in mcan yields
‘between them werc not stétistically significant~at the ten per cent
lgvel. (Aﬁalysis‘of variance showed that populations of units with no
difference in their meen yields would produée samples with differences
of this ord:r on ot least ten ner cent of nrnw1nuu.) This difference
however is ct-tist cally insignificznt and there is no reason in theory
or from other evidence to suppose the relationship befween vield and
“unit. size is U sha pcu.' I would fnercfore infer that there wis no con-
sistent differcnce in yield between size groups. I hove recealculated
the nct margin on medium units accordingly. iy best estimate then is
“that nct margins on both lerge ond mecium unlto WCTE On CVerage =bout
double those on cmall units (of less than 20 hh.), net m.rgln were
greater on lirge than medium units but only by 10 to 15 per cent
(Figure 2). | ' '




FIGURE 2

NET MARGINS PER HECTARE

BY UNIT SIZE

(¥C YIELD DIFFERENCE)




Cost lefcrgnces

In short, the ¢is sadvents
the advinteges of lirze size. - Ths estimated pattern of mergins neceésarily
follows that of cost~. For both cosis in total - né wsnv individusl
categories of costs the mein difference was betweon sm&ll uniis on the one
hend and lirge ¢nd medium uniis on the other. Costs on lerge units were
in most ceses louer then on medium units but usﬁally by & small and often
statistically insignificent mergin. (Figure 3). ‘Thc discconomies of
small size can therefore he shown, cleerly and vividly, by dircectly com-—
paring smell an¢ lerge units since & comperiison of smell with medium
units would producc esscntislly t hu same conclusions.

Why woere total costs per unlt of zred nearly 20 per ‘cent greater on
emill than i-vge Bssenticlly becoause of nigher labour and
mnchlnurv cos Totel costs per hectarc were £136 higher on sincll than
‘on 1 rge unitsg labogr and mechivery costs, broacdly defined,; were £137
per hect:rc higher, Differences in other cetepories of cozt were much

smaller cnd worc not in all c#ses in favour of lzrger siszc groups.

Le.bour ‘and mechincery costs

The dissfventree of small units is composcd thus, roughlv o sixth

cach for trinsport, ov.rhead «nd other mechinery, -nd almost = hulf for

labour. (Figure 4).

Labour costs

So hzlf the calculated cost disadvantzge of SmGll units is explainced
by more labour heing applicd to the crop. Small units, of unQef‘2O hee,
spent 65 msn hours per hectarc (on opcrations up to the farm gate); this
wes Y0 per cent morc hnﬁn larsc units vho used only 34. What accounted
for thesc 31 extra men hours on sm2ll units? Eight of them csime from
slower herverting. (While over 90 pér',unt of small units used ulngle
row horvesters, 211 but 15 per cont of the lérge units used harvesters of

2 )

taree rows or more). ko=t of the gifference however — 19 hours per

hectare - was the result of more inteasive bL-né hocinz.




TOTAL COSTS PER HECTARE




FIGURE 4
DISADVANTAGE OF SMALL cf. LARGE UNITS IN LABOUR AWND MACHINERY COSTS |

PER HECTARE

TRANSPORT

167

OVER HEAD
189,

OTHER
MIACHINERY
187,




Onc might think that this vas bociusc on small units femily labour
hoe suger beot whén there is little elsc to do. But this does not seem
to be the wholc story, since sm=ll units also spent'ﬁcr hectere twice
as much =s large units on hone hoeing by cesual labour. Nor did the
¢xtra time spent by small units bring compenscnsating benefits in either
yields or savings on other costs., Yiclds rerc the samc on small &s on
large units - 34.5 tonnes per hectare. Therc was no time saving on
mcchinized operations. On the conirary for cxample small units soent
over onc men hour per hectarc more on trictor hoeing. (They uscd smaller

hoes and more two men units).

Materials costs

In expenditure on ¢11 materiwzls incidentally there wes no significent

difference batween units of different size. Ixpenditurc on fertilizer
was almost cxuctly the samc on large ond small units. Large units did
~swent nesrly 20 per cent more on insceticides but this mede . difference

of less then 3 per hectore.

Machincery costs

In @llocated mechincry costs the disadventese of smzll units WS
much less then for ls=bour. Wheress for 'aLour, costec of smell units
were 90 per cent higher, for machincry they were only 13 per centAper-
secture more. If units using contrectors arc¢ cxcludcd, the difference
increzsys to -2 per cent. This is becousc contrmct.costs (mainly-for
hervesting ¢nd drilling) are somewhat greater on large than small units
wherees costs of oper@tiohs'whcn don¢ by farmers themselves were
generzlly higher on small thin large units.

This might lesd one to cxpect thet small units would m. ke much
greater use of agriculturcl contractors. This was the case for drilling
(27 per cent comparea to 7 per cent) but not for harvesting for which a
slimatly higher proportion of the 1 rge units uséd & contractor — 29 per
cent compared to 27 per cent on the small units. (Oversll in financial
terms, the rotio of contrsct costs per hectere to allocated own machinery
costs wes 17 per cent for sm~2ll units -nd 19 per cent for large unitss)
I presume that despite tho advintage in calculited costs of contracting
out opcr.tions, cspecially harvesting, meny sm=ll units do not do so

buczuse they wo not heve good alternetive uses for their 1. .bour.

-7 -
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On units not employing contractors, m chincry costs per hectare

over 20 per cecnt greetér on smell units for two mein reasons. First and
foremost costs of m..chincry specific to bect production werc over 40 per
cent higher. Although small units usced machinces which were both oldef
and smeller, the costs of these when spread over a sm:ll areca, were per 4
unit of arca much greater than the costs’pgr‘hectare of newer ond bigger
maciines on large units. Sccond, the lower czpacity Qf'the mzchines used
by . smell units meent that more tractor time had to be used on exzch
operrtioh.

Most of the ~nnusl cost of‘mmchinery specificzlly required for
suezr beet - harvesters, drills, trsctor hoes, clcener lor.ders, «nd bznd
spriyers — iz the decline in its vealue over the yéar. This depreciation
cost iz calculated as @ stendard percentage of current velue snd so the
lower fhe curreant v-.lue of machinery. uscd the lower is this cost.
Current valucs of specific mechinery arc lower on sm:ll units but not in
propoftion to wnit sizc. They wre lower in ~ggregate partly beccuse many
of the machinés hzndle wore rows per poss. Machines on averase arc also
kept longer on sm=ll units or else arc bought second-h&nd. Thus h.rvesters
on small uniﬁé uere on averaze four years old comporcG to only two years
old on large units. Persimony and ingcnuity however only mitigate the
difficulty of economic mechanisaticn qh smell units. The current value
of machinery specific to suger beet on small units was nearly £250 per
hectzre compzred to'only £150 pcer hectare on lérge‘units.

Tre.ctor costs

Beceuse smcll units use smaller implements they spend more hours

of trictor time for erch operstion. On the other hand théykcan use
weker tractors which heve lower stemdard hourly costs.. On soil working
~operations, for which the avereage size trictor used Ly large units wes
over 80 horsc power, these two sffects were offsetting s0 “his calculated
tractor costs per hecture were much thc same on large @nd smell units.
For harvesting and loading (end to 'a lesser cxtent for application of’

eterizls) however the cffect on costs of more tractor time on small
units outweighted that of using cheeper tractdrs. Calculated tractor
costs per hecctare were about 17 per cent higher on small units, clmost
all becausc ol & one third higher harvesting cost. These estimztes are

on the assumption that the cost per hour of . tractor of given

aQ




hors¢ power (and type of motion) is t
h

he same on 2ll units whatever their
size. Tho survc& results ore therefore best sumnerized in the form of
stendord tractor hours, dcfincd ws the equivélunt in cost of one hour
"of time of .. 61 to 70 horse power vhecled tractor. In round terms the

.results were as shown.

Stendard trz=ctor hours per hectare

a

Small units Large units
20 he. . 50 ha.

Harvesiing #nd loading 21 16
Soillworking .11 » 11
Méterialﬁ cpplication o 5 5
Tota) ; _ 37 32

The remsining third of the disadventage in cstimated labour and
machinery costs of smrll uniti lies in trensport end overheads. These
are more discconomies of furm size tiion dircctly of unit size. However
these are obviously rulatcd.  Smell unite tend to bo meinly found on
smcll farms whilc largze units must neceusarily be on lerge forms. Thus
in our semple the mezn size of form containing smail unihs wos 85
hectares while thet conti ining large wnits wos 638 hecteres,

Trnnsport‘COst, per hectere ¢nd per tonne, were over 30 per cent
greater on smell units thn on large. " This was m inly beccuse large
units had to rely less on contract h@ul&.& — for only hlf their crop
compzred to over 80 per cent on the sma1l units. Uhere fermers own
lorry was used the o leulated cost wes much less than the contr..ct rate,
typically br 40 to 50 per ceat. However, keeping a lorry cnly %o haul
suger bect cin not be justified; therc must be work>for i¢ ! cther

of the yeur. (Thiz can more recdily be found on larger farmz.

for ctch method of trinsport — own lorry, contr:.ctors lorry and
tractor and tr.iler - were lso higher on large units but this hed much
less effect thon the mix of methods uscd, 'Had thiz mix bcon the same
for both lorge cnd small units, trensport costs would 2:ve been only some

ten per cent higher on swzll units, ).




Overhcad labour ) me.chinery cost: arc in lorge nert o shere of the
estimated cowts of rotaining men on the form when they arce not vorking on
& paerticuler centernrisc, (Tﬁwxe tosts wefe calcul. t¢é in our study, for
each farm surrounding i beot it surviyed, -=s the surplus of total iabour
hours employed -bove the estimted tot:l requirements of its cnterprises.)
Per hectare the cost of such ‘murplus! I .bour wis found to be sbout 40 pef
cent lower on the lorge forms in vhich “arge bect units were embedded.

I shall at this.point sunmerize the findings of comparicon of profit—
+hility between units of difiering sizé. thn'oﬁe &betr:.cts the effect of
statintically insignificant differences in yiclds between size groups,
the patterit of profitability is this.  Lorge units — over 50 hectsres -
have zome :cvantage over mudium units — of 20-50 hectures. Howvever large
units, +n7 im0 medium ﬁnits, hove & much o corer oad larger adv@ntagé

over smell wnits, the not morgin being over tvo ané a helf times greoter.

In short our results show great disadventiges in being very smell but
‘6niy modcet wivantagn: in beiny very lorge.

Thiz wig incowdauinbly the oottera of cosmts per hectorc, Total costs
on small wnite werc L3 poe cowd obove those on moedium units ond neorly 20
prr cent kinsher then thosc cn Lorge units.  Thowsh therce are differcnces
in other costs, the m.in fisacv nirge of emill units lies in extended
1ebour . né. me.cninery costs. Half the cost differznce is wttributable to
higher alloceted lebour costic, men hours per icctirs on smell units being
@lmost double thore on lirge units. Sixty per cent of this differcnce
was the result of more time spent hand hoeing., Thiz extre time did not
epperently bring compensating adviat.ges in cither yiclds or cos sovings.

Hachincry costs were -.1:so higher oﬂ em~1l units by <bout 20 per cent,
dcspite tie use of older end sm-~ller implements :nd wesker trectors. The
remeining thiré of trs disadv.nioge ol smill units woe in tr nsport -

i)

fewer sm:.1l wnits Dbeing op 3 ens lorge cnonsh to justifv fheir own lorrices
- and in tke shore of overhces 1 hour oné michinery costi.

Differcaces in mterinls costs werce rcletively smoli. iarge units

spend £10 per hectore more on sproys cnd sncll units £5 per hectore more

on sccd.




Fertilizer compo 1t10n

Of fertilizer there waz.no significont difference in total costs.
is & by—product oi' our economic investigntion we did however find marﬁcd
ond significont diffcrences in the composition of nutrients spplied
other th'n nitrogen. B8m~ll units zpplied more potsch but less sodium.

They also uued riither morc votosh but con:ider~bly less munnevlum.

Fertilizer inputs on umsll ond large units

Small

-

kg per hectore

Nitrogen
Phosphitc
Potash
Socium

Megnesium

Economiez of size in 1980 sl 1;70

Smell uvnits ere ot 2 grecter cconomic digad dventage thon ten yezrs
ago because higher costs Jpc,r no longer to be-comrenscted by higher
yields. The corres“ondlng compiricons-from the Unit's survey of the

1970 crop of course ure over :. imuch lowir ronge of size. Indeed the

chenge-in definition of small -ad lorge units over the decoade grophically

indicetes how fast the structurc of tbO-enturprise 2:.s chinged., -In 1970

o small unit wes one under 20 wcres, it i now one under 20 hecctares A
lérge unit is now one of over 50 hectaresy toen years ﬁgo.a mit was large
if it waee over 50 acres. ' : -

In tota l costs per hecters, M)l vnits vere Lbove laxyv vy about
the sam¢ percentage in 1980 e in 1970 - but for rather dif ‘Terent -reasons,
In 1970 much morc of thec dlffrrcncc l.y in’ machinery services =nd much
Icss in 1.bour costs. On units of #ll siges in 1970 some hend hoeing wa
considered indispensdle, (Lerge units, &t 32 men Hours per hcctare,
spent only scven hours lesg thin tmnll units., Hence, even though smzll
units spent consider+bly morc time on mcchonized opcr“tlo._, 1~bour cost°
accounted for only one sixth of the difference botween size groups in
-11 -
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total costs per hectare compared to nearly one half in 1980, Correspondingly
machinery and transport costs made up over half the difference in 1970
compared to only one third in‘l980). Higher machinery costs reflected not
oniy the ineséapably high depreciation coéts per hectare of'specific‘machinery
on very small units but alsb a greater number of passes‘made for most
operations.

- Small units also in 1970 spent more per hectare on all materials; seed,
ferfilizer and sprays. This more intensive application of inputs was no doubt
lergely responsible for significantly higher yields on the small units.
Because yield was on average 12 per cent higher than on large units, the net
margin per hLectare of the small units was ét most only 15 per cent lower.

This compares with a difference of over 50 per cent in 1980,
In sum greater costs per hectare of small units are now less jndicative
" than ten years ago of a generally higher level of application of ivouts.
Rather they reflect some particular differences - especially more hand
hoeing - and higher costs for given levels of intensity. As such they are no
lbnger associated vith better yields but lead directly to much lower levels of

profitability.

Economies of size mecasured by production

Thbugh‘it is common practice in agriculture to»méasurevsiZe of business
by land area, a case can be made for measuring size by output.  Economies of
size defined this wéy are inevitably greater than when size is measured by
area. (Within any area size group,ﬁnits with lower yields, and'therefore
probably higher:costs per tonne, are relagated to a lower output size group;

likevise higher yielding units, with probably lower costs pér tonne, are

promoted to higher output groups.) A correlation of costs and production gives

a remarkably close statistical fit. Translated to an average cost curve it

looks like this. (Figure 5). The implicatidn of the correlatibn equation is_
that for each 10 per cent production is inbreased'on a unit (lénd usé being
unconstrained) costé per tonne are reduced by 1.6 per cent. The production
function implicitly underlying the fitted cost function‘is such ‘that a ten per
~.cent increase in all inputs increases productioh by 13 per cent, There are
clearly increasing retufns to scale in production of sugar~beet, a phenbmenon'

which is often assumed in agriculture but is identified only rarely.




FIGURE 5

COST PER TONNE AND OUTPUT PER UNIT

T T ] ] T I L
500 6o 1500 2000 2S00 3000 3500
Ourpul PET unit - Yonnes
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Our curve susgests that o unit producing 350 tonnes had in 1980 cn
aversge cost of production (cxcluaing contribution to overheads) of £27
i tonne. The corresponding cost nor tonne for . unit producing 3,500
tonnes was only £19. This sugpests thet the replocement of ten units
each producing 350 tonnes by one unit producing 3,500 tonncs would
reduce the cost of producing cach tonn: by 30 per cent, This estimate

can be expanded to replicate the order of structur~l chinge that took

place in the four yunrs up-to 1980. The replacement of 2,000 units

each producing 350 tonnes (of'washed beet) by 200 units ceoch producing

3,500 tonnes would produce o cost s:sving of about £5 million.




EGICITAL CCHFPARIHONS

Clossification

The regionzl comperisons irom our 1980 survey previously published
hive boen by BSC administritive region (a3 defined in thot senson). Tae
BSC lorthcrn .nd Soutucrn regions houever cover o wide ronge of soil
types. HWe hove therefore refined our enclysis by splitting tuesce regions
into four sub-regions. Wc heve extrscted two groups of units operating
on readily distinguishoble soil types, stnd-lond ané fen and silt. The
rem~ining uwnitz heve been divided ccord 1n' to location inte & Northern
upland group, comprising thé frctory wreas of Brigsg, Bardney, Newark ond
Nottinghﬁm,v&nd o residw 1 Southern groups this cdmpriﬁus units

Zretern Counties iot on g~nd, fen or zilts they are thus m-inly
overlying cloy +nd can be noid to be operating on land which is

if not necessarily henvy in the coaventiocansl s.nsc.

The. periphar

Both the Yorks - ond destern rogiont hid significantly lower net

"

ins per acciarce than tle other four regions, The rroblem of the

tern region .3 cssentinlly one oi low yicld, output pur hectore
beinp 15 pew cent below the notion i aversge. Output in Yorkshire was
also lower but only by six per c;Lt; the woin problem here +as higher
coste of mochianery rad labour, wspucirlly lebour. The Horthern uplends
on the eVidence'of tiw 1980 crovn is o low innut : low output area,
Whilc output ver acctore wan spprowching 2100 below the notional avérth,

totol couts were £65 lower, so thot net margin was onlv 1 er cent lower
: ? R o A °

Fen -nd silt units

Unite on fen end 2ilt seils were rentrkobly simil:sr to the n~tional

4

average in output ~nd tot.l costs, end thercfore ciro in net morgine.  This
masks some interesting dl;ferenc¢s in cost Qtructurc. The pattern of
these differences you moy find leus then ~stounding. To t~ke cxtreme:
cxeples . vniversity survey wos hordly resuwircd to cstablisn thrt Fen
frrms have lower cests of FYR but Qigher drainmgC retes nnd'rénts. It

2lso predictaeble




thet fen units would have higher allocated, (thoush not over—.
hend) lebour cozts m.inly beeruse of mors time spent on hand

work by both reguler ond cawzsl workers,
that kind soil would produce lower implement costs, and
that the structure and intensity of Fen forming should make

thom exception..lly reliant on contractors.

You mzy nevertheless Tind surprising the size of ¢ifferences in
these res-eccts between Fen units and <d6jacent arces in the residual

Southern rcgion.

~Fer ~nd silt costs per hoctore ef. residu 1 Southern

Labour

(reguler)

Henduworls

(reguler cnd cosunl)
Overhend labour

(¢nd trector)
Imzlcment
Contracting

(ex tr.nsport)

Total fixed costs

Units on sondlond

A similsr comperigon ‘with our s:ndl=nd sul»samplc is of interest foxr
the 11yhb it throws on the economics of growing sugar beet on light and
“heavy soils. It is often suggestcd ~ &nd I quotc now the recently
published NEDO report on sugar bect — that beet shows lbwer yiélds on
poorer sindy soils though production costs crec lower.’ This belicf is
not supportcd by our survey rcsults in cither of its «snects. Output
wag no lowef.on“the szndlcndvunitv then on unlu' on heovier l:ind while

total costs were if - nvtnlng @ lltmlu hlnnor. To be more spccificy

extendcd lobour ¢nd- mochinery costs were six per cent or £23 per hectere

higher. Costs of labour, tractor usc ind contrncting services were «ll
higher on s~ ndlend forms., This woes portly becouse oif more time being
spent on prc-ploughing opcrations ~nd inter-row cultiv-.tion but wes

- 16 -
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largely the result of slower harvesting. For horvesting the costs of
both labour c¢nd, -despite the use of smaller tractors,” of tractor time were
found to be SIénIIICcntly higher thon on units with heavier soiis. It
might be argucd thitty bee use tnev know that horvesting is less likely
to be interrupted by wet weather, s:-ndlend ferms choose to use maéhinery
of lower capacity. On this reasoning the wnpporent Lfvnntagé of the
units on hcovier lond would in fact represent more hours of time wvhen
men ~nd machines ore forced to be idle by weather conditions. If this
were the case however one would expect to find a lower aVersage hervester
cost on sandland furmsv in fact it was nlmost excctly the some @5 on the
heavier land units. The correct conzlusion-secms to be that the cost
'advanthncu of sondland units are - as %hQAScots would soy 4bnot proven. .
While the reasons for moving_beét off‘heavy land need further
investigationy; the foct of the movement is not disputed. The switch
to lighter 1:nd is crudcly reflected in county census doto, The share
_of Combridgeshire, Essex ond Suffolk in the notionml beet ares in 1981
wis, at 27 por cent, five per cent lower than in 1971. ' The decline in
éctual area, dating from 1973, w-s by 5ix ver cent or nearly four

thous~nc hectores, Over the some decade, the shnre of Norfolk increased

by 2% per cent to 27 pcr cent, the c.ctuzl wrex hiving risen by over o

qu'rter or nearly seven thous “n¢ thtares. '

Eust Anglie as o whole thus inércaswd its bheet crea bct" en 1971
and 1981 but at a slower rate thon the couniry as a wholeg its share
declined from 58 to 55 per cent,

This reduction in shore hes Been meinly teken up by Yorkshire, but
therc hove also been increases 1n the frrctions groun by Shropshlrc and
Llncolnshlre. The slight increases in the shores of the East ond West
- Midlends over the pust decode extend trends between 1961 nnd 1971. For
Fast Anglin and Yorkshire cnd Humbersice, however, the trends in>share
have been reversed. In thc “iyties Eest Aﬁ?llu sllohtlv increzsed its

share of the areoa, even thoug h the rate of grouth in naotiontl ~re- was
only a little less then the net rate of growth ‘between 1971 nd 1981,
while Yorkshire snd Humberside (defined =s now) 1o st. ground.

The present broad situntion, os of 1901, is thnt Basgt Ahvlid and
the Bast Midlrnéds together cccount for over three quarters of netional
Plentings of suger beet; the leading counties in theAtwo regions, Norfolic

2nd Lincolpghire, contain nenrly helf the nitional beet arca,:
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CHAXGES OV:RR TIIE

Adjustmeat to rcel terms

To explore chages in profitebility of sug:r beet over the post

twentyfive to thirty years I shall use the cvidence provided by six

surveys carriqd out by the Agricultural Economics Unit at reguler
intervals of croun: five yeirs from 1954 onwords. Over this period the
~1lue of money in terms of zoods ~nd scrvices it will buy hos changed
grectly ond crraticully. Thus oz measured by the roteil price index,
what_l6 pence or 3 shillings twopence hapenny bourht in 1954 would
h..wve reguired 28 pence in 1970 ond £1 in 1980. In other words a £1 in
1954 hed gix times the buying powef of oune in 19603 « £1 in 1970 bought
over three ind h2alf times ce much, Taerefore comperisons over these
spens of time in terms of prices wetuslly »eid nnd received in each
icriod bhrve -no immedi-tc moening. To overcome this difficulty =11 the
fintnei 1 meésures I use ore cxpresscd in terms. of moncy of 1930 pur;
cii.cing power, (Thiw hw hoen chieved by dividing ench current price by
tn index of reteil prices with 7o velue of 1 in 1980).
I sh11 first cescribe ch nges in costs per hectnre ~ndé then go on

o consider ch nges in profit. bility by introducins the effucis of

chinges in yields :.ac product pricces.

chonges 1994-1980

In terms of money of 1980 purchising powecr, costs per hectarc of
sugar beet in 1954 wire £963 per hechtare, i.c. 25 per cent grcioter than
for the 1980 crbp. The difforence of ~bout £200 per hectzre is wlmost
preciscly metched by the decline in the cost of regular alloceted lzabour.
This -iz not howcver to suggest‘thgt»nll other items of costs ~re in reel
terms =t the seme level o in 1980. On the contriry the mix of costs
has ch auged grectly, Whilce costn of mntorinls are £53 and 35 per cent
highér, contr-ct costs ~re £30 per hectore lower. There ¢rc also off—
setting c¢ifferences within thece crtesories, In materi -1ls costs o lower
cost of fertilizer; by nenrly £30 per hcétmrc, is ouiweightcd by o
combination of somewhst higher costs of sced (by £17 pér hectzre) ond
much gicater costs of sproys, Insccticides tnd herbicides which cost

£66 per hectore ir 1930 were barely used ot :11 in 1954. The differcnce
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in confract costs in the resulinnt of o rise of £21 pcr hbcturt for
coatr..cting of mcchanizcd £orm operctions ~nd @& much lurger fall in the
‘couts of casusl hoandwork. This is now only £9 per hectare or one per
cent of tot:ol costs; in 1954 cosusl hoeing cost £63 a hectore which wes

scven per cent of total costs. ' '

Comprrison of sixtics and seventies

The ~chievement of such an over~ll rcduction in rel costs is #n ‘
impressive performance of which technologists, advisers &nd formers mey
all be jﬁstifiably proud. It is salutery however to note thet this cost
reduction Wes a1l mode by 1970, with the mo: st rapid progress being madc

in bhe eurly mixties
Aver~ge snnu.l rates of cost ch.nge betweeon surveys

1954-61 - 0.9%
1961-65 3.6%
1965-T70 1.1%
Since 1970 costs hove moved errn~tically but the net tendency seems

~to be upwards

1970-76 o+ 1.29
1976-80 - 0.9%

This is not to suggcst thrt there hus been © resting on liurecls.
~Cost reductions were ensier to achieve in the sixtics because the rew
unit prices of m: ny 1nput to f~rms wure decllnlng.' For ex:mple, if qne'
compares 1970 with 1954, energy in renl terms wos chezper by 17 per éeht,
fertilizer by 36 per cent ﬁﬁd mi.chinery by 14 per cent. In the seventies
by contra st priccs of most inputs went upvfaster thon the genernl price.
level, cnergy by 26 per cent, fcrtlllyvr by 21 per cent, and muchlnery by
25 per cent. »

The striking feafure'of tha'period“1954 to 1970 wes that o cut in
labéur costs of £181 per hectore (or nearLy 60 pecr cent) wes achieved

without = concomitont incrense in mrchninery costs. On *he contrary




machinery costé were cover the s-me period reduced by £50 per hectare.’
This in part reflccis the effects of o declln1ng real price of fomsil-
fucl :md thercfore in the costs of oﬁning enC oper~ting mochines of
given design. It wss ~lso however the result of improvements in
machinery., Tacse were especiclly morked in the sixticoss between 1961
2nd 1970 the nuwnber of tractor hours recuirea per hectare was cut in
hilf.
The period from 1970 to d-te h+s pres ented much fewer opnortun1t1cs
for cost saving. The scope for further rcduction in lobour input W
much more limited.
In the mid-fifties therc wes greot scope for 1.-bour saving in hect
procuction beciuse of the miny hours %pcnt doing things other than
'drivinﬁ tractors — moinly in thinning, weeding, -ad lifting by hond but
mloO in spreading FYi and puiding stecr<ge hoes. 1In 1954, no lcss than
\Jalhours per hectore were spent on muéh hondwork. This wie then three—
quarters of the totil lobour input :znd is neorly five times the present
totsl input. By 1970 lifting #nd muck spre..dins by h.né hed vinished -
to no one's great “eﬂref; The time spcnt.on h-né hocing wes down to 32
man hour s per hectrre. The rcmaining 5C hours for ircctor driving could .
enC would be reduced somcwhit by uszing biggcr mchines ith stronger
tri.ctors. But it-w:ﬁ cleor that the sct of this morginnl cconomy
cnd o residua1 disp1accm0nt of hind. hoeing could not me.bch the previous
wholes-le lobour sovingz made by repl: .cing monu~l with'. echrniczl .nd
cnemlcil methots, In fuct wheresns 226 lobour hours por hectore were shed

between 1954 :nd 1970, only 34 more were lost retreen 1970 ~nd 1980,

But the ronl change in trend took place on the m.chinery side. The

risihg price of enersy bascd inputs increascd the coéts of ouning &«nd
operating mnoninery. Technologic~l improvements vere not grect enough
to overcome these effects. For exenmplc tnouv trector hours per hectore
were rcduced by one third from 50 to 32 the combin:tion of - rise in
costé of =11 troctors an¢ ~ switch to more powerful trﬁctors czused o
rise in tractor costs per hectore by over & hnlf. The cost of other
mochinery per hectore nlso increcs redy le-.ding to 2 rise in the overaell
st of machinery over the decade of £69 ner hectore, ‘This wos rein-
forcecd by & rise in sproy costs.,  Savings in =ll categories of lmboqr -
were not great cnough to bulence these cffccts ond so there was o small
net increcnsc in tot 21 costs per hectzre over the decnde of threc ond o

half per cent.




Trends in profitability

To extend the discussion from costs to profitability, changes in
prices and yields must.bc takenvinto eccount. For the discussion of
+trends I he Ve st ndardiged both yields and prices to eguivclents . in
terms of bcct of 16 per cent sug~r content. This simplifies . h
¢iscussion =nd in justificad by the r ndom movement of sugar contecnt over !
time.  (Figure 6). _ ‘

Yield wos rising during the fifties #nd into the carly sixties ot
o trend rote of .6 tonne wer ha. but then 51 .onutod until & per:oc of
depressed yields in the mid-seventies. Yicld hun,s;nce recoverasd but
until this year, to = level below thet of the ecrly scventics, (Fiaures
T ~nd 8), ?riée in real terms wes f“liinv conzistently between 1954
1970, the full being es p901u11y rapid in the late sixties. In the early
seventies there was o rare period of 1ncr-"31ng recl prices réfleoting
‘an BEEC policy oi expunding production, following the world shortzge of
1974, but prices have since fallen buck olmost as repidly. (Figure 9).

To show oh.nve, in profitrbility over.this sﬁmeVperiod the best
summory messure is the net mrrgin. This is price times yield minus o1l
costs per heetrre other thsn interest on c:ai"'l =and the cost OJ
menagerinl time in teras of wh-ot it could earn elsevhcre. It is thus
‘the return to investrnent ~nd maﬁégemept. As indicctors of underlying
trends in profitebility suchumargins from single survey yeafs have one
~outsinnding defect, Yicld in o yerr of survey my hiwve been untypically
high or low compared to those‘iﬁ thé surrounéing pcriod, The cnlculated
net murgin as o mensure of profit=bility ia thot neriod correépbnding
will be eighter excggerated or conserv:tive, To overcoie this defect I
heve rc-culcul ted the net merg ns,leaving ;sto.ndard prlce end cost per
hectore as before, but ging for root yicld ond sugsr conucnt three yeo
averagzes of the year of survey ~nd the years before =nd. : fter. .

The braod pn%tern shown by these normnlized net'margins is th..t the

profitability per thtzrc of sugihr beet rosé from the mid-fifties teo a

peck in the mid-z zixticsy it then fell sh.rply in the 1ate sixties <nd in

the eorlier seventics, the downward trend levelling out only in the late
seventics, (Figure 10),
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FIGURE 7: . YIELD FER HECTARE IN TONNES EQUIVALENT TO 16 PER CENT SUGAR CONTEIT,
1952-1982 - -
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. FIGURE 9: PRICE IN £1980 AT 16 PER CENT, 1953-1981
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FIGURE 10

NORMALIZEﬁ NET MARGINS PER HECTARE.

1T | T ;
62 64 6 ©9 Tv S 777 3|
Years 1953-81

=26 -




The differcnces in trendé from period to pcriqd erise from differing
inter-relations beétween trends in costs, prices “nd yiclds. In the late
fifties and enrly sixties two of thesc foctors, yield ond cost, were
moving very favour~bly for producers - e~ch-by two per cent = year in the
right direction. Though pricé,vas over most of the thirty year period,
wes moving downwards,; thc rate of decline at little more thon two per
cent @ year wes much less thon in either the 1xte scventies or in the
late sixtics which: immediztely followed. In that period & fo1l in pfice
of threc per cent & year, combincd with o stognating yield meant that,
despite o continuing f211 in costs, prorit~nbility drovped sharply. There
followed in the mid-seventies ~ period of slightly rising costs ~nd
strongly depresscd yielais. HMargins would surely have taken on even more
precipitous nosedrive hed not price been unusu~lly high (Figure 11).

In the 1nte scventies the roles of price znd yield were reversed; yield
recovered but price fell. The result was thot up to 1980 therd wrs no
réaljpevival in profit~bility from the doldrums of the mid-seventies.
The norm~lized net margin for the period centred on 1980 w2s in recl
terms only half that in the halcyon veors of the mid 60's :nd still

30 per cent lower then . dec~de errlicr.

Brek-even versus asctu l yields

The phisis of profitability of sugnr beet production ¢ n also be

shown by rclations between cctucl ond bre-i-cven yields., Breck-even is the
yield required to provide < return thot will cover =11 costs of production,
other then intercst =nd the opportunity cast of mnhagement. It therefore
reflects the relztion of the price of sugor bect to the cost per hectare
of growing it. The bresk-even yield wis frirly stoble betueen the mid-
fifties und mid-sixties ranging betwesn cbout 25 ond 28 tonnes per
hectare, but tending to inove upw.rds slightly. (Figurc 12) Since the
‘mid-sixtics it hns been much more err-tic, becruse of different phuses

of pricing policy - severe in the 1~te sixties, cxponsiontry in the
mid-seventies ~nd resirictive once “gin in the lnte scventics., The breeak
—even yield thus rosc from :hout 26% tonnes per huctare in 1965 to over
29% in 1970 then fell to 24 in 1976 ind finrlly rosc bmick to 30 tonnes a
hectnre in 1980,
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FIGURE-11:- PRICE IN £1980 AT 16 PER CENT SUGAR CONTENT, 1969-198F - - -
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FIGURE 12: ACTUAL AND BREAK~EVEN YIELDS (16 PER CENT SUGAR EQUIVALENT)
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The higher is ccturl yield in relation to the brenk—-cven, the
gre:ter the profifability of the crop. In the chort the neturl yields
shovn ore once agnin three year ‘averages, . and like the brerk—even
yield, cre in terms of equiv-lents 2t 16 per cent sugor content. It
c”n be seen that nmctusl yield which wes zbout a qurrter cbove breck-even
in the mid-fifties rose to 50 per cent above bre-k-even in the mid-
sixties, While cctutl yield rbsé by over two per cent u year the
bre/k-even yield was foirly strtic, Govermment pricing policy wus
generous- in relation to the effect of techrologicel ~dvance nd of
falling prices of fossil fuel on costs ~nd yields.

’ Since the mid—sixties,'the excess of cctu’l over breck-even yield
hos dropped back to below o quorter in 1980. The decline hos been
errctic ond for reasons differing between periods. In the lute
sixtics the breck-even was squeezed upuards towords - static ccotunl
&ield,,leaving less headroom for profit, In the mid-seventies

depressed «ctual yields fortun'.tely coincided with low breck-even

yields coused by « Community wish to stimulnte production. The net

result nevertheless was thet ncturdl yield was less than 20 per cent
above‘brcak even. In the late seventies yields rccovered o little -
more thun the bresk even incre~sed., The proporiion of'yield
avail~ble for profit and intercét p-yments wis thus r.iscd but
remained below thot of the oarly'seventics ond well below that of

the mid-sixties.

Profitability in relation to .11 other cnterprises

It might well be asked how much hove these phases of profito—
bility been the results of chmnges common to rrzble forming in
generzl ~s opposcd to chuses peculizr to sugar beet. The answer _
is very little. On the contrﬂfy, beet growing hos tended té prosper.
vhen farming in the mnin surrdunding area hrs been in recession - and
conversely (Figure 13). This has been paerticularly so in the pest
twenty years. In the mid fifties cnd early éixfies both form income
per hectore in the Eastern Counties ©nd the net morgin per hectafe
on sug~r bcet were in recl terms cbove the level of the early eightieé.
The discrepnncy\yas that thé bect mergin wns considerably higher but

ﬁet farm incomc only slightly higher. In the sixtics ond scventies




FIGURE 13

INDICES OF REAL NET MARGIN ON SUGAR BEET AND NET FARM INCOME IN THE EASTERN
COUNTIES. T

(3 year averages - 1980 = 100)
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the divergences becmme much gronter. Between the enrly ond mid sixties

tot:l ferm income. per hectore in the Eostera Counties was going down
while income from beet growing wns rising. In the mid-sixties there—
forc beet groving wa2s unusu~lly prosperous not only in bsolute terms
but ::1so in relﬁtion to othcr farming eﬁterprises. The ratio per \
hectrre of net m:rgin on beet to net form income in the Enstern Counties
wo.s then two .nd o h:olf times gre:ster than in the 1l:-te sevcntleg and
double th”c in the mid-fifties., Understandodly grOWuPS Very vory €ager
to exprnd the :rre: contricted, -Even though The retirn per hectare from
beet zrowing subséquently dropped f-ster thoi the uvérall reiurn Laoom
forming in the Bostern Counties, beet growina vemnined rel- tively s
sttroctive into the exrly seventies, Growers in thot period wished to
grow ~bout ~ qu~rter larger ~re: thon they were cllotted by their
contracts. In the mid-seventies there wis = dr-mntic reverszl. For
b\smcrn Countics fu “TMETS in genernl this wns » boom period but returns
from beet growing were exceptionclly low. The raotio of returns per
hectore from sugar bect to totnl furllng returns in the Eostern
Counties dropped by 60 pcr cent to 2 level only & quarter of what it
hod been at its zenith., In the most ricent period — the pendulum hes
swong back once more. linrgins per hectnre on beet have been rising
while dggregnte net farm incomes h-ve been flling. For the triennium
centered on 1980 the rntio per hectarc of income from beet to overall
income has bwen 50 pcr cent higher then for that centered on 1976.

For the triennium centered on 1981 the ratio will be higher cgoin,

probobly by <5 much os 20 per cent.

Profloubility in relation to cereals

The'overall morgin from forming in'the Ehstern Counties is of -
chuse very much nffebted by the profitability of growing cercitls. Hence
the rotio pf‘beet mﬂrgin to over:sll m:rgin which I hove been discussing
opproxim:tely mo.ps out the movement of the relstive profitability of
growing sugnr beet ond cerecls, -This movement cmn be shown more
preciscly by the rclation of the nct mirgin on sugar beet to thot on
whent, (Figure 14). A reosoncble, if possibly oversimplified, inter-
pretation of tuié chort is thwt incentives to give up production of
vsugnr beet in order to grow ccrenls continuously wcere increasing

between the mid-sixtics ond mid-seventies ond were'only mildly




FIGURE 14

INDEX OF RATIO OF REAL NET MARGINS O SUGLR BEET AND WHEAT (1980 = 100)




wcerkened in the 1lnte sevcnties. Indeed the 2eturl net morgin on sugn
beet fell below thnt on whent in the mid-scventies ond remcined s0 1in
the -1-te scventics, .

This comp rizon of nct mergins is o viilid indicator of the
incentive {Far zrouwts In cpussioicha ciraws il cues) Bo zive up cawnr
beet; lock siock znd barrel snd switch the 1-nd into cere%ls. In

studying  pericd when BSC wes seckin~ to ewnsand $he ~ren plinted

however, it is necessmry .Jso 4o consider 4 incanﬂite for oxisting
ETOWCYS Lo mike mmrgindl inceesses in nre-.. Hincs smeh oarrginsd
increnses often;invoive ne el ases in wechinnts stosk oo Lohes
employed, the hest meisure of ihis incentive iu the rolotions wirtwecn

" gross mergins - i.e. morging Lbove those costs vhich ohaﬁge proporiion-
atily with the <ren of c¢nterprisc, (Convcntionallj'these ore trken to
be the costs of fortilizers, sprays, seed ~nd confiact seivices

: théugh there arc other costs such os fucl which vould alszo be included
wire there not difficultiocs in moﬁsurement., In the cnlculntion of
igrQSS‘margins of supar beet I hove left contrict services out of
~ccount  to nvoid distortions through the reduction of cesunl hoeing).
The pattern shown, (Figure 15), is tht the incentive for estoblished
grouers to m ke morgincl incretses in beet rren ot the expense of
cerenls  wenkened somewh:t in the lote sixties, then morkedly in the
mid-scveaties,~nd romcined feirly wedk in the 1lote seventies. If one
©llows for inevit ble 1l gs ih response it is perhops not surprising
then th~t thé sugar_becf cres, pecked off in 1979‘at 214 thousand

“hectares and hes zince declined by about seven per cent.

Margins in 1982

Thizs of coursc is nbt thé end of the story since we are now in 1982,
I shall I em sure not bec allowed to cSoape todey without giving some
view of margins from the 1982 crop. We &rc in the proceSs‘of doing a
survey of this crop anc. have enough information to meke a reasonable
estimate of_thé'margin over moterisls. Our estimate is that it will
turn out to be £1080 pér.heptare'or in rcal tcerms nearly 20 per cent
above the 1980 level.  For the detection of trends howcver I have
calculated & normalized mirgin over mmtorials for which I have uieq‘
average yiélds and sugar contents over the pasf threce seasoné‘i.e;i
1980-1982. I have cdjusted price accordingly to takefmccount of a lower

proportion oflc sugar. The resulting %trend' output is £1200 per hectares
compared to an estimated actual output of £1340.
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FIGURE 15

RATIO OF GROSS IMARGINS ON SUGAR BEET AND WHEAT
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My 'trend! vield is about cight pur cent above the level of the mid-
sixties which dous not scem unreasonsble in the light of the improved
verictics now availuble and the recent redircction of research from’
labour saving to yield improvcment. The normalized margin over materials
of £940 per ha, is zome 75 ver cent above & sinilarly calculeted margin on
wheat, compared to only 50 per cent in 1950.

£ coivesponding calculation of relative net margins must be more
tentative, invdlving liberal vze of indexation and assumptions. M
estimates of trend net marging arc about 4270 per hecture for sugar

beet and abcocut £220 for wheat., Thus wherens th

net mirgin of svugar beet was nerrly 30 per cent below those of wheat
it is now, I estimvte, about 20 per cent higher. This may he compsred
with en excess of 50 per cent in the early scventies. If continued
in the future this relation should maintain the present beet area and

is unlikely to expand it, The 64 ECU cucstion is will this relation—

ship hold in the future?

My starting point for considering this question is that the
rclative profitebility of beet and cercals in the future will be more
serioﬁsly affected by.EEC pricing provisions then by technological
developments. Thc sccond point is thet I ﬁelieve in the 1980's there
will be strong pressures to makc the CAP less favourable tp producers.
This pfessure'will come from a number of sources, the effect on food
prices in a.time of recession, relations with thiré countries, and
" a general quest for economic efficiency but above all from a desire tq
curb exchequér payments to agriculture. From this standpoint, cereal:
producers are much more vulnerable than sugar becet producers. The
Community has made the sugar regime largely self financing. The levy
on the B quota price financies the greater part of the'reétitution -
and intervention pzayments on'sugnr and the excess of production above
A znd B quotas has to be exported atiworld mzrket prices., The cereals
séction by contrest is becoming an increasing burden on Community
exchequér, the cost to the budget having becn rising by 17 per cent
~a year over the past four years., An additional consideration is that
whercas sugar prodﬁction is controlled by quotas,similar guota
arrangements for cereals would be impossible to administer since,
unlike sugar beet, production does not have to be funqcllcd through

a few centfal processing points. (It would be in practice impossible
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to regul.:te the amount of cererls cach producer sells on the EEC mariket
since res trlctlons would be evaded by inter—farm szles or sales in the
form of 11vooiock and productn). Production control must inevitably be
by cutting real prices,

For tliese reesons I expect, that, despite the dismal markct '
prospects for sugar on both world and ERC markets, EEC support prices
of cereucls will be cut more seveérely than that of sugar beet. Thus
even if yields of cerezls as in the past rise from now onwards faster
then those of sugar beet, it is unlikely thzt cerezls will regain the
adventage in profit«bility over sugar beet which they hzd in the

later seventies.

Profitability in relotion to oilseed rape

Finally by way of a dostscript I must say something on oilseed
rapc., For the Unit the topic of rapeseed versus sugar beet has to be
61aSsed under agende rather than acta , Howevef the sparse information
available sugges{s that rapcsced has progressed from being ¢  Cinderella
crop in relation to.sugar beet in the eerly scventics to & crop which
’now shows very similer financial performance. Whereas in the triennium
~ending in 1971 the net margin on sugar bect was over £200 per hectare
higher_than on rapesced, @nd in that c¢nding 1977 was of the same order,
in tie triennium ¢nding in 1982 the net nargin on rapeseed was cbout
£20 per hectare or scﬁen per cent more than those.on beet. The main
reason rapnesecd his oveftaken beet (in an aggregate mecsurement ) is
that whereas the yield of suger beet, after o prolonged depression,

_ha‘ done little more then regain the level of the early sevcntles,

the yleld of rzpe hes- hown 2 clear if unsteady rise over the Lecade,
so thet yield in 1980-82 wes more than 60 per cent grcuter then the
average of 1969 throuzh 1971. Of late prlce changes heve also
favoured repesced, (The brozd cffects of joining the EEC can be
measured by comparing 1976-78 with 1970-72. This procedure abstracts
the temporery effccts of the boom in worla commodity prices from—l973—
75). Betwecn the tricania ¢nding 1972 end 1978 the rcal price of
rapcseed rosc by 35 per cent and that of beet by nearly 30 per cent.
Since then however up to 1931 the price of rapesced held its value

in reel terms while that of beet fell back by 20 per cent.




The only rcespect in which bezet has been &t an cdvantage iz in cost

per hectare. Costs per hectare on rapesced appesr to have increased

¢
by &s much #5-: half over the decade whilc those for beet have hardly

chinged, What of the future?

Ny fecling is that it would be wrong to cxtrapolate the increasing
profitability of oilseecd rape in relation to beet into the future.
First the limited substitutability of r-nreseced 0il #nd meal for other
oilseed products mckes it likely that EEC price policy will become
increasingly coaservative. For the samc rcason producers are likely
to h.ve to pay more attention %o guelity in terms of recducing
contents of erucic acid in oil and glucosinolate in meal. A%
it seems that this will involve‘a yield penalty. On the cost
.mére sclective buying by processors will requirc greater specific
investment in both machincry and storage.

There arec 2lso threc more:general considerations which I suggest
m:ke a2 further invasion of oilsced rapc into the bect area unlikely.
Firét as © break crop for cereals rape is inferior to sugar beet in
two respects. It does not allow autumn weed control by cultivation
=nd it is less complcmentary in its lebour requirements. Repe is
clso less likely to displ-.ce sugar bect on the lighter lands onto
wiich beet hos become increisingly concentreted, A fin:l consider—
ation is thot = squeezc on cerecl growing may encourage the greater
use of 2ll bféak crops éo that a furtﬁcr increése in the rapeseed
area may be achieved without a further contraction in the area of

sugar beect.,




CONCLUSIONS

My conclusions in bricf ere thesec.,

1. Great and increasing discconomies of small size in beet

production will make it increasingly the province of the

large specialist,

Some doubt is cast by our survey resulis on the
conventional wisdom on differences between soil types

in procduction cosis and mergins.

The &bsolute and relative profitability of grdwing‘sugar
beet though well below its zenith in the mid-sixties has
recovered sufficicntly to meintein its area at about the

- present level.




