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INTRODUCTICON

The interest in gquantifying available capital and how
it changes with the reguirements for economic growth., The
modernization process in. agriculture has entailed the
substitution of labor-intensive technigues, animal power and high
reemplavement levels by capital-intensive methods, nechanizal
power and an increasing use of industrial inputs. The prablems
conrected with the capitalization of asriculture have therefors

became very imporiant,

The  controverey gver the theory of capital iz
widespread, The echoes #ron the debate between the English neo-
Keynesiang  from Cambridge and the nec-necclassicists +rom
Cambrige, Massachuseits; started in 1933 by Joan Robinsan, have

sti1l not diesd away. Nor have the problems connectsd with

ecanomic growth  and income distribution ovsr time been solved.




"But when studying economic growth, whether stemmiﬁg fromn

agriculture or from any athep economic sectar; investmentis arg
hecessarily the center and nucleus of the ahalysisg" {Schultz,

1947, p. &1).

The search for a unit tg talculate share capital on an
sg9gregated basis has becoms a Chimera for both sides. "The wnit
sought after héd to be independent o+ distribution and relatjve
prices, =0 it could be used {without use of circular logicy> in
the explanation of production, participations and the prices in
senaral, within the framework o the theoretical necclassical
tiction of the static ztats* {Harzourt, 1872, g, 9), Thus‘we iost
any hope of achieving a measure of capital which is independant

m:' 3
ot distribution and structure of relative prices,

Tha changes in the dire:ticn of relative price treﬁds
vig-a-vis constant methods of produstion cannot be reconcilad
with any notion of capital as s mesurable gquantity independsntly
of distribution and prices {Sratfa, 1948, p. 3s), Capital appears
in statistics as an amount of money, but "ihe valus of capital

depend fits i 5
Pends on the preofits rats? {Rebinsen, 1378, p. 229,
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Notwithstanding theoretical difficultiss, the atiempis

to calculate preoductivity, &o analyze technical progress and tc
obtain profitability have npt ceased. In applied economics
-studies; it is {requently necessary to use only approximate

measures, due “only %o economeiric zZonveniznce" as  stated by

Solow, or to statistical shortcomings, It is also true that the
theoretical debate is still being develaped even <further {see
Harcourt and Laing, 1977), But our 4¢irst purpose here is much

nore medest! to describe the evolution of agricultural capital ir

Spain. Thus it will be necessary to assume that its resulting

sstimates zre alsc determined by the initial statistical srrora.
in the +first place, an aggresate indicator ©f the
evelution . of agricultural capital will be cbtainad, +followed by

:obtained wusing this annual series =4 capital o

U analyze the comparative evolution of global produciivity. Fisally

factor price and - factor use are related using a partial

productivity ﬁcdel;i]q_.-
THE ANNMUAL SERIES OF AGRICULTURAL CAPITAL

In order to obtain an annuzl index of the evplution eof

L
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the agricultural capital stock, it is necessary to have an

initial estimate for the starting pericd, statistics on

utilization of Ffixed capital (amortizations), invesiments --both

in fixed capital formation as well as in stock variations-- and

an 2deguate deflator to revalues the accumulated capital stock.

In our crase, we have a cansus of capital +for the

economy as a whole, which was conducted by Prof, Velarde in the

Universidad Comertial de Deusto, and published as "La Rigueza

Nacioral de Espafa® (Velards 2t at., © 1948) “‘Ancng itz main

acvantages, 1% has a high level ot sectorial ’disaggregation,

althougk it used broad-ranging criteria (gurchase, market and
replacement prices) due to the scope of the work, that covers all
sactors,

the ezonomic Thig study gives the value ot agrizultural

o

caniftal  4or two consecutive yvears, 1943 and 1944, Land

Crons,

nsus  and mashingey are included in this
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vaiuvation,

The task of assessing capital stock for all

teeciors has never again been undertaken, and only some sstipates

gectors Can be found. Thus, the II Plan da

about

Soecial preovides information

“ Industry

chemical and iron and steel sectors, among others, but with a

tntal lack of reference to the methodology ussd,

In the other hand, di44erent approachkes to  ths
assessment ot the capital stock/output ratic by means of

i - 4 £
incremental costféicients can also be found) the study carried out

by the INI Foundation (Fanjul st al,, 1974} stands oui awmong

them, with a dfsaggregatinn level of 24 ssctors for the periods

The encountared when drawing

1984/79, problems

i942/64 and
canclusions oOn capital intensification by sector can be cbservec
in this study, and they stsm from the lack of guality of avainle

investment statistics,

”}g, Other sxisting estimates on the marginal zapital-output

- " L !l’
industry M. ©Of

fﬁ?é§1}51=_c% Industry,  1986) and of Labor

al.; i??é?é;giﬁfﬁéﬁ:se_ dealing with the secondary secior, the

information” was obtained from a sample of industrial cempanies
with 1938 data for the first, and 197! to 1978 data for ins

cosfficients in this sacter wers

mn

Capital-employment.

sozond,

calzulated with regional disaggregation based on the Agriculiural

Waalth soseaprizs prepared by the Ministry of Agriculiure (HAPA,

Lo ]
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1972).

This study is not based, like the ones above, on sample
data, but on an updating =¥ data from 1953 and 1944 ce;suses o4
agricultural capital. To this end, the Secretaria Genaral Teonira
(86T} employed physical variation indicss suitable to sach
subsector {(HP/Hectars of Plowed Land, Kg, of iive weight/Hectare,
etc.) so0 as to obtain an annual seriss in real terms. These data
were then coverted to current values by means of the Ganeral
Price Index nf the Economic System, Mgvertheless, this seriss has

serjous problems when evaluating net investment, mainly in the

Land and Permanents Crops and Buildings components.,

Mo capital censuses +$or the rest of tha sconcale

szciors  have been prenarsd since the sbove mentisnsd "Riguszs
Macicnal de Espafa’, though ithere are Lws nore recent sstipates

B3
A

ar  the agricultural sector 4oy the years 1972 and 1974 {(MAPA,

1973 and MAPA 1280),

Alenm, thea 36T oublished an annual series af

agricultural capital 1978-74 based opn the 1872 inventory aad
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es of Gross Fixed Capital Faormation, amortization
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and stocks variations (MAPA, 1973}, This series also shows =a
marked incoherence with the series published previously for ihe

pericd 1%43-72,

A detailed study of the problems caused by available
statistical data, the inconsistencies they lead to, as well as
the possibilities of drawing up & new annual serigs of sapifal
summaraized

{San  Juan, 1984) allgw us io obtain tha results

below:

The more importasnt staiistical gaps are noticed when
assessing net invesiment in Land and Fermanents Crops  and

Buildings, In the first cass the problems stem mainly +rom
o L

deticient information ataible on private improvements and also

frzm the  laczhk of data on land prices . This leads {2 2 prar
assessment of invesiments, assat revalustion and amertizationsz,

Witk regard to buildings, the problem liss mainly in the fact of
having assiansd them an average life of 12 vears) the consegusence
of this unroalistiz decisgicn iz that bulldings ars a2mortized

surprisirgly fast,

Data on gross  invesiment prepared Dby the S8T ars
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probably conservative (see Tarrateta, 1879, Alsg, it is
necessary to add capital losses (via forest fires and losz  of
tfertile land) to the amortization of "machinery and gquipment®

and "huildings and improvements® in order to obtain the net

investments for sach years.

Therefora, inventory data were chasen $or the review of
the annual series of agricultural capital, assuming that they
weres more reliable than the avaible data con investmelis in
amertizations, even astar the adeguats ;election process  Was

made,

The proctedure followed (see San Juan, 1984) consists of
obtaining the annual series based aon the 1533, 1943, 1972, and

consuses with the selected dats from 3ross Fixsd

s
-

a
&

1924 ecani

tal Formation, amertizations and sicsk variatizns, ihan
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ntroducing the necessary corrections. c this ond, we

—ta

0

the allozation wethed --proportional to the annual rates  of

variation o4 the thecretical valuss obiaingd-- af itho annual

accumulated rates of discrepancies betwaen the theorstizal valuwe

=

=

¥

d the corresponding inventory value,

~ - . o

Thus, the seriszs obtained s coherent with the
inventery data and does not show the “jumps" pressnt in  the

#xisting cofficial ssries., This procedure allows us alsoc to take

into acoount all statisticzl data seriss availabla.

The annual series of the agricultural capital stock
cbtainad {3 shown in table 1. The capital defiator used is the
game as in the above mentioned estimates, up to {9757 +4raom this
year &on, a specitic price indey wag 2laborated in view of the
accuracy rendersd by the improvement o4 statistical information.
Thig detlator was calculated from the series of “Invesziliment

. Livestozoik®. t¢irst one

[

e

m
+
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Frices Paid* and ?Prices Farcivi
shows the evolution of the price of invesiments in machinery,
creps, bulldings  and permanent improvements, weightsd with a
P2,3% in  the dsfliator. Tha renaining &,7% zorresponds 2
livestacok, in acocordance with the agricultural capital stiructurs
indicated in the lazt census, The indax obtain=sd is shows in

tahle Z.
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_component of the agricultural capital stock, Even though, this preodustivity is the following:

saries was originated in (979, and thus does npt  allow for

improvements on the esiimated annual serie of agricultural GVANn/GVAR-1

PGn TE kv e o e e ek ey - ot A -

capital stock, providing nevertheless very vgaful informaticn for

its axtension. & r-1 ILn/Ln-1) +}};n-i (Kn=1/Kn=2)

Tha annual seriss of the agricultural capital stock
) : . : : , . =4 4 K : : . N
allows not only 4or guantification over time of this magnitude, n time indicative subindex, years in this cass

Loy

w7

X
it

f : : : : =
syt also the generation of other indicators whose calculation Groes Value Added at factar costs and constant prices
requires i, X = labor participation in GVA at current prices

}9 = rapital input participation in GVA at curpent prices
X = sgricultural capitzl stock, a2t constant prices, valued at
N - - el ’

=

Table 3 shows the results obtained using the annual Dzcember 31 cof each n year,

seriss of agricultural capital stock at constant prices for Lhe

we total aproductivity ia the agricultural

-

zartap, Varlation in glzbal sroductivily has been cbtained as Lbe

' 3 H ’ a I F]
rstin bhetween the output really acguired in a momant "n* and ths he slebal productividy, Thisz allows us to difderentizts Detwsen
L] 4 - - ko o

. R . . .\ + 1 : N
rheorstizal output really acguired in a moment “n", assuming that “WO main periods]

-~

I - -k - 1 » ;
n the 4$irst sne, the alteration of negative and

nf labor and capital employed,
gl
positive  ratss  dostepmings Hitle  long-torm  produstivity
= H i - £ Y

The  formula used for  the calsuiation of  glisbal inarovement,

14
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for gome time Dy macro-models that are oblivious bath to the

)

Tn the second starting from 1972, a strong growth of thanges over time in relative factor price as well as to the
ng s 3 T 1

changes in investiment profitabliity related ¢ hes 4
global agricultural productivity can be ncticed until the snd of anges in R Lty d to these facto

) rices {...). Thiz omission is justified by several reasons, one
the pericd under study. P 3 / !

sf them being that the profitability of the new factors of
‘ d i i hidd der the f tachnical ghange"

Incremental coesficients capital/output and productian : teden under label of izchaical change

{Sehuitz, 1747 83),

capital/labor can alsoc be obtained 4rom the capital stock series. huitz, 1947, p )

These coefficients show the change introduced in the degree of

. , Wa do not intend to present an ocverall sxplanation of
wtilization of the primary factors! capital and labzor, From the P P

, . thiz complex process in the Spanish case which would requirz a
data shown in table 4, the continous decrease #rom 1972 of * the - piex B ~Ag =P ’ q

) . rasearch wich te 2 large extent iz yet t5 be rgarried out,
capital/output ratio must be pointed out, D ; " 7 -

Hawever, 1t is possible t5 describe the main vectors that have
launched this process. In any event, +thesg hypotheses would
egquire bl emati ariso! i £initi
SACTOR PRICE AND CARTTALALIZATION reguire & more systematic comparison before being definitively
accepted,

In  most thapretinal models, the process  of

. . . . . , Az 4o the evolution of the relslive prices ot primary
capitalization in asriculiurs appsars as one o the e2ssantial

factorz ip the Spanish fcultural system;, some guite clearly
ractors in the sxplanatichn of produciiviiy impovemsnts wiihin the Ran asr Y ' A Y

. , . . desined long-term ieondancies can ba sbsarved. Tabie $ shows
sector, However, an  explanaticn of the escongmic mechanisms

. . . regsultz  sbtalined by calculating two compound indizes that relate
impelling thz capitalizaticn process is mot often found, ' 7 calculating cawp )

the avelution in the glebal agricultural productivity with the

- . , . ' evolution of primary factors prices., The f#irst index;, relaling
"The hibliograty of 2caonomic growth has been dominated 4 P '

i3

b~
2%




productivity to agricultural wages, shows that wage growth has
been faster than growth in global productivity., This seems to
have stopped in 1988, Furthermore, global productivity has baen
growing  faster than capital remunsration per unit, as skown by
the tendency 0 in:rease‘af the second of the above mentigned
indices. In fact, this tendency to ingrzase only ceases in 1944-
45, probably due to the poor harvests of these years, and in

19722-73,

Therefore, Lthe change In the struciure of relative
prices ot primary factors pf production appears a5 ane of the
nain elements instigat!né the process of labor sublitution by

capital and means of production originating outside the sector,

In f2z%, the compound indax relating prices percibad by
farmars {oulput prices) 4 agri:ult;ral Wages de:raa%es
systematizally cver the perios under study, On the pthar hand,
the Index of prites percibed/pald presents an opposite tread,
increasing until 1972, But the repsrcussions in Spain o the
#lret @il crisis marked a first break in ihis tendén:y in 1974,
After 4our years of recovery, ithe setond oil crisis ssems to have

markad the start of period a of increase in prices paid by

tarmers  (inputs prices) at a higher rate than that of prices

percived (output price) betwsen (%79 and 1983,

MECHANIZATION

The most typlcal source of increase of partial
productivity of work in agriculiure is intensified use of

mechanical mears nf traction.

it the mechanization process {s mesured by “ths
indicator’ relating HP per 128 hectares ot plowsed land, the
tendenty to increase prasent over the last three decades does not
seem Lo have sicnped either. Data in table & zhow ihat
nechanization levels stap increaszing at certain gpoints, altnoug
the tendency o intrease is maintéinad in the long term. However,
data on lizensed machinery ftable 70 show a certain stagnation in
the number cf new machines registered, which sesms *o be
compensated by the increase in  average power and langsr

utilization peripds,

i3
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The growth in available power 0t machines combined with In the Fa/la index is very slight (Table 121,

the uninterrupted decrease of the population engaged in farming
In order to obtain a global relation betwsen new

produces & sharp ride, over the long term, in the HP/L ratioc. As

can be seen in the table 9, the rlsing trend in power per Worker investments and the cost of work, we use an index o4 relative

remains steady even in the most recent years. prices Ri/Wa, where Pi is an index derived from prices paid in

investing in machinery, in the sowing of crops and the
+ - = 41 i
In general, the introduction of mechanized technolagy preparation of land, This indicater allows us Lo appreciate how .

| \ i " i = =
shows a ‘negative relation with both the relative orice the relative price Fi/Wa has experienced only smal! changes.

machinery/wark and the relative price land/work (Yamada and Atter the second emergy crisis, there is a slight price increase

Ruttan, 1988) . Thig neans— - that tha {ntroducticn a3 in investiments relative to work, but in 1934 the level reached

mechanichanized techmology permits shifis savers of land . and {8 sinllar to that of 1574 (Table 10,

wWark,
Still, for 3 correct interpretation of the data it s

' . . recess i i JEIR 4 g woHBSL
Lefore the second ensrgy Crisis, machinery becomes cesgary 1o point cut that the growth in the Iadicator HP/L  ig

cheapar in terms of both the prics of werk and the price of jand, seing slowed at presemt by the decrease in the fall in the

active +farm population during 1983-84,

By contrast, beginning in 1734 machinery becomes more

gxpensive with respect to work as 15 shown by the growbh in the Likewise, it is important to note that the indicator

mohiba index in table 1€, HF/L ougth to be interpreted with caution because of the
statistizal dif4iculties involved in evaluating the number &4

. . ' . worlker ngaczd i y 1k
ds fer  land, ft dass not experience an  increase in orkers engaged in Spanish agrizulture.

arice pelative to work until 1933-84, and furthermore, the growth

ié
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Furthermor, the ponulation engaged {n agriculture, L,
has experienced tow Important changes in its composition during
the period 1976-831

a) An increase in the numbsr of active males (from

72,8% to 74,3%).

B A decreass in Lthe numbar of those still asiive onze

thay resch &3 years of age (from 9,7 to 3%,

In sddition, the population engaged in sgriculture aiso

dapends on the number of unemployed workers, The region of

Andaiusla, in the south, contains more tharn hald of the couniry's

agriculiural unempleyed, with a rate of 17,2% wich ls far

T

supgrior t9 the natisnal average (5,7 in 1¥83), Lonsescuentsiy The

rasuliés of  the harvest in the Andalusian region significantly

atfect variations registered in the population engaged in
‘agri:ulture,

To these considerations one must add the disficqulity in
svaluating adeguately the 2xtension of agriculture as a part-time
activity, We should alsa remember that Lthe varlation in the powsr
increaz2s  in

=4 machines, HP, does not allow us tp register

is

Va2 e i

- while =ome
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productivity owad to the adoption of mechanical improvements in

macines and tools,

These difficulties lead us to visw this indicator as a

groxy variable for our study,

It is Important to point out that the mechanization

rate has been different according to the financing posibilities

of each farm; and also tc the type of crops. Thus, for instance,

crops  have been able to azsimilate tachnologies

available In other countries quite easily and achieve high

mechanization levels --as in the case of grain crops--, other

tyne 5+ crops have not had technology avallable to cope

satisfactorily with certain tasks, as in the case of olive ireag

ter  oil oredustisn,  Thus, wWage costs have continued to bz an .

gver-intreasing burden for these crops. Whenover spsit incrzases
could not be reflected in prices {as in the case of olive &reosgs,
due to demand shifting to other

vegetables oils), & crop

protitability crises has ozcourrsd,

CHEMICAL TECHNOLOSY
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srizis (n the Jertilizer Industry, provoking {is complete

The use of chemical technelogy, fertllizers and sthers

agro-chemicals products, permits the substitution ot land and restructuring, a process that is currently under way,
werk. The growing use of 4ertilizers per unit of csultivated

; ; . - The res i i
surfate {5 negatively related to relative prices fertilizers/land ponse of farmers to the rise in price of

darntiliza i . - ,
and fertilizers/work, In general, the guantity of this factor Fertilizers has been {irst to decrease comsumption by using

im & i 2 : i :
that is utilized sows extrems elasticity to its relative price, fermulas better suited o each type of terrain, and then later to

reduce comsumption as a way t2 save on productisn costs.

Table 11 shows hew, In the case of Spain, the use of

LFIT urts
tertilizers, wich had been growig singe the 1548's, undergoes a As for LFITOSANITARIOSL products, they too have become

mere  expensive relati work, & topn £
change as a conseguence of the second energy crisis. In fact, the pensive relative to land and work, & development that

index F/A, killgrams of 4ertiiizing units per hectare of inverts previous trend (Table 111,
tertilizables surtace, experiences a noticiabie slump in the

neriod 1988-83. In sumary, %t is clear that the change registgred in

relative prices bescause cf the second energy crisis haz broughd

. . . . . . about  ap  evident slump in the use of cheni teor lae:
This process may 5e explained by the rise in price of wap in the use of chemical technslogy .i”

in

o'nish agrizuliure,

teptilizers relative to land and work, sinte both the indsx P+/Fa

1

and the index P#/Wa in table 1! exibit rising values beginning in

TOTE
1984, BEIQTECHNOLOGY

The introduction pof bicteschnology has been encouraged

)

Further, the 21l in Spanish comsumption of fertilizers

Lo . . . historlzally by the 4 in the pelat L aam
has been Intensitied by the drousht of 1984, This combinaticn of 7 all in the relative price of conpound

ohenomena has been of such magnituds that it has brought about a feedstuff measured against that of fodder, Feedstu+s thus acts as

ra

-

28
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2 subgtitute 4or the land factor gspecially when, as is the case

with Spain it is largely {mported,

Tn the cattle-raising sub-sescior & wide ranga of
ditderent situaticns can also be observed, batb $rom the point of
view of produztion types as well as that of land space. Without
intending to deal with them exaustively, the important role
played by productivity modernizatisn in the change of the meat
sroduction structure can he menticned as an example., BEriefly,
thig orocess has consisted in introducing modern itechnigues ot
solection and handling of stabled cattle, tinat have l=d to  the
outbreak of an intensive cattle-raising agtivity, clearly
ditterenciate from traditionsl cattle-raising that depends On

wtanasive land use, Production intensitication has allowed

st

¥

L]
e

igr $icant produztivity improvements ta  take  place and,
-onsecuently, an evolution in ths structurs of sosts has come
avbout, that has allowed prices competition with extensive-

sroduction meat,
This has been progressively lossing its market snare,

pspecially during perinds when the conditicns of the feesiturt

world market have alllowed an import trade at relatively low

22

The intensification process of livestock farming is one
ot the clearest examples of the negative consequances that may
result from the adoption of new technologles without carrying sutl
& paraitel adaption process, Intensive cgattel-raising has
nrovided significant productivity improvements, althoug by means
ot introducing technologies developed for  countries  with
§i§+erent hatural resources, This has resultad in  important
deticits in the agriﬁuitural economic balance due to a2 great
extent to need to import incressing puantities of foedsiufd ar

catile,

Wishing to study the evolution of relative prices dor
tasdstudf/éodder in table 12, we have sstablished three difieraent
ratios, The reason behind the consiruction of these ratics is the
ditficulty invalved in #inding a representative price for +oddar,
By contrast, we have at hand a index of prices prices paid Dby
cattle ranchers for compound $eeds, calculation thatl represents
the weitght average derived from the prices paid for diffarent

tvnes of fazed,

Ky
(5}




ST T T el e o R T e e O S L e e e Mk 0 N e o it A b 1 <t 5t e Tk = e 2D L e s

The next estep is to compare the price paid feor
feedstuts, Ppr, with 2 numbers of facters. First, with the price
of land utilized for pasturages, P+d. The second relative price
hs zaloulated using as a basis for comparison in the denominaior
the price of vetch, Pv, a fodder regularly utilized in Spain.
Similarly, in the thirtd index the price ot alfalfa, Pal, iz used
in the denominator since it is a fodder whose commercialization
is widesgread,

Conzesquently, the relative price 4eedstutf/land
employed +or pastures, Ppe/Pfd, exibits a trend that iz more
stable over the long term than  the relative prices
feadstufi/vetch, Ppc/Pv, and feedstufé/alfalta, Ppc/Pal, for the

latter are more influsnced by climatic wvariablss and their

s+facts on the harvests,

In the ligt of all the indices usszd, it bocomes svident
that the relative price of feedstutf compared to +odder rose

2fter ths sscond eneréy grisis,

Fagdstuff betame cheaper only relative o vectch and

alfalfa during 1981-82, but oncz again rose in price in 1983, It

8]
da

o4 +alling prices during the period 1%72-79,

is tharetore imposible to speak of a return t0 the historic trend

In sumary the indices utilized also point io a movement

in relative prices aftter 1979 that reverses the historic

trend

wick had contributed to the greatsr use 0f biological technology

in cattle~raizing,

In %his regard it is curious to note that the deficits

in Spain’'s comercial balance 4er agriculture have been reduced in

the perind 1979-84 and'ihat the balance has even shown & surplus.

Biven the importance of fesdstuft ijwports, the movement detected

in relative prices ougth to be a signiflcant factor when ihe time

cewes to explain this changes., Likewise, the indicators coul

ratlecting the effscts ot policles institutsd Lo improve

dedres of selé-sufficiency in the feceding of cattle.

lll/l.'
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LAND USE AND FARM SIZE #

Finally it is important to note that the improvements
in  productivity detected in Spanish agriculture must Se
pesitively related to the growth in the zixe of small #arms and
to the decrease in the number of parcels into which farms are

divided,

To schow the contrast most effectively, we have used
data from the agricultural censuses of 1572  and i982,
conveniently refined (to allow as homogensous a comparison  as

nosgible,

We ‘thus tontirm that the total number of parcels has
declined drastically (-24,4%) and that simultanensly tha gizg of

the existing parcels haz Increassd,

¥ My acknolage tn Maria Jesus Romo by her statistizal support in

this part,

become more numsrous {(+1,484,%%) whereas fewar are registered for
lots 'measuring #,8 and | ha (-77,1%) and for those under 8,3 ha

in size {-24,3%%),

Consequently, a decrease is registered for the averasge
pumber o0f parcels per farm, wich falls from 18 o 8,7 (12
parcels/farm in 1942), This reduction holdes for farms of all
sizes lextept for farms between 2,9 and L ha) and most prontnzed

in farms that exitend bevyand 208 ha,

Simultanecusly, the data reveal 2 reduction in  the
total number of farms that comprise between 4,5 and 3¢ ha, while
an increase is dstected in large farms (between 30 and 1888 hal

excapt for those betugen 208 and 294 ha.

Az exreptions tp this general rule we have an increase
in the number of smallest farms (+3,43%) and a decrease In the
sumber o+ farms greatgr than 18848 ha, At the same time, the
numbar pf farms regigtersd without land f211 by 29,44% during the

nerind 1972-22,

27

Specifically, partels greatsr than 5 hectares in size
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iargest decreases are in this order herbaceous crops occzurin
In sumary, one may point to a trend toward mediun  to ? ’ ’ P - 3

with forest species -75,85%, fruits trees, olive trees and grapes
large farms with fewer parcels and larger average size for each P ' ’ ’ rapes

oa : sccuring together -27,97%, olive trees alons or asssocisted wWith
parcel,

herbaceous crops -11,55%, herbaceous crops alone or mixed -4,17%

, . . and grapes =-4,5%Y%,
The significance of farm size varies according to

wheter one s dealing with unirregated or irregated land. Henta,

We may therefore zonclude tentative! that the
we will now analize the principals changes in the exploitation of ’ 4

followin represent wvariations liksl te have a ositive
cultivated +ields, ] P s Y g

influence on productivity: the distribution of Jand of P

i * : {me [~ -
Irrigated surfaces have increased by +23,31% while within 2 taen, the temdency to increase the number °f

o FMintermediate® $arms, and | the sifd toward irrigated orops  snd
unirrigated lands have detreased by -8,37%.

truits tress, BY contrasi, prnductivit& will be disminisked by

) o , the proliferation of small farms (smallar than 8,5 ha) {we can
Within the irrigated categery, the crops showing  an

. ) ) ) L rejther affirm nor deny that this increase is causad by the
increzse in cultivation are grapes +43.32%, +$ruits trees either

increase {n ex‘ensivensss of the last census) and the gshift from

alone or occring whith herbacsous crops +4,62%, herbacensus Zrops

grages to irrigatsd crops.
+1,69% and frults trees, olive trees and grapes plantad together,

The area devoted to olive trees alone or in company of

§

herbaceouscrops has fallen by -2,38%, and the land on wich

CONCLUSTONS
herbaceocus crops and forest spescies occur togeder has decreased

by -gg 25':'"

The growth in agricultural productivity in he goming

. years will be related o, among other factors ths type of
In the urirregated category, the crops showing the
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technological innovations adopted by Spain. Nevertheless, these

{nnpvations will in turn depend not only on technical progress

made available to the sector but alse In the relative prices of

the factars that 9o into producticn,

Viwed ¢rom this perspective, the changes registered in

relative prices of the principal +factors in agricultural

production --changes owed in large part to the second energy

crisis-- represent a significant change in the frame of reference
that sugesis the type o+ technology to be introduced. In adition,
prices of the uncertainty

the fall in real petroleum and

regarding how Iong this condition will dast pase numercus
problems for those who must desing a viable agararian technsiogy

4or the future.

¥ % #
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TABLE |
ANNUAL SERIES OF THE AGRICULTURAL CAFITAL STOCK
(Thousands of Million Meseins)

. Crirrent 1979
Yeor Prices Mives
194) 14168 2.iMs
[9G4 1.471.% 2.081 R

1965 F.502.2 19158
1966 1.355,2 22545
1967 2.014.3 2.138,3
1968 2.2060.3 24184
1969 2.398.4 1.508.4
1970 1.615.2 2.615,2
1978 2970 2.145.8
§972 33402 2.R45.2
1972 35757 2.750.5
1973 L8R 2.601.3
1974 4.319.0 34391
17175 4.R07 .8 KA LI
1976 5.729.4 2.198.7
177 6.345,5 20705
197 7.t60.4 20814

Spurce: Own.

TAUOLE 2
AGRICULTURAL WEALTI PRICE INDEX
(indexes of prices 1876 = 100}

Year - tnvestment Livestaek Wealih

1975 : HAtRY 1060 1000
1977 128.1 112.5 127.4
1978 151.2 2.7 150,00
1979 175,3 149 8 {716
1980 197.6 147,7 1943

Source: Own,

TABLE 3
GLONAL AGRICULTURAL PRODUCTIVITY

TABLE 4
EVOLUTION OF THE CAPITAL/OQUTPUT RATIO AND CAPITAL/LABOR RATIO
IN AGRICULTURE

(variation annual ratesh

Year Capital/Ouiput Capital/Labor
19635 —0,50 —5,32
1966 9.28 . 15,62
1967 —1,45 7.54
196K 5,55 6.16
1969 1.87 7.48
1970 5.8t 9.16
(971 —6,40 8,98
1972 3.00 . 118
1973 —7.12 0,50
1974 —10,30 2,17
1975 —5.,92 1,79
{9764 —9,75 1,49
1977 -2 0,64
19738 —12,10 —2.53
1979 0,49 1588

Sowrge: Gwn,

TARLE 3

COMPOUND INDEXES GLORAL PROUUCTIVITY/WAGRES ANTY GLOTAL
PRODUCTIVITY/UADITAL
remuneralion per unit

-~

Year Annual Rate 1964 wdex = 100
1965 —5,27 94,73
1966 9,14 Hak
1967 1,42 104,84
1968 w137 103,44
1969 ’ 1,02 106.57
1970 ~—18.33 £7.03
1971 14,34 99,50
1972 §,79 128
1973 45 107 81
1974 —0L. N 107,80
1975 7,43 1ig, 14
S9N 13.81 132,18
1977 2,41 115,17
1978 i11.57 131.113
1979 3.08 155,58
[980 17,59 182,94
Source: Own,’
32

Pr/W, Paliy,
{1964 = 1) (1964 = 110}
1964 106 100
1965 . B 42 075
1966 . BL6 R7.0}
1907 T4.25 116,27
P968 67,92 F27.74
1969 61,02 i331.71
1970 45.02 156 R4
1971 46,30 146,41
1972 42,41 140,24
1971 37,89 132,77
1974 23.685 170,11}
1975 26,45 138,31
1976 2401 §74,75
1977 £9,16 14534
1978 1A,RR 165,91
1979 14.82 208,60
1980 . 15,44 222,3%
PGMa = Rc%mivc index-agricultural glohal productivity/average spriculiurat wape
o'ty = Helulive index-agricuttuat glnkal productivity/capital remmnerasion per nnit
Ty = (Mol agricultureal surpins)._{é&p_ncnlmra! cn;vi{nl]n.,: in current Pesetas

Source: Own.

[
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MECHANIZATION INDEXES: Historical series of HP per 100 plowed hectares

Tractors and cultivalors

Years Al motor machines only

1950 ... (.9 —_
[3:3 T 4.2 1.7
OA0 .. 9.9 4.9
1968 e 1.5 i1.%
1962 e 16,9 22,7
1963 21,5 21,9
61 s 25,4 KRNt
1965 ..o o .0 87
1966 ... .. 35,7 45,7
FO6T e 42,1 53.6
1968 L 48,7 61,2
69 . 56,0 71,3
[ 11 9.8 75,9
971 et 63,9 an.6
1972 o ianiienas n,2 89,1
| £ SN 2.9 99,1
2 S 89,2 09,9
1975 e 98.2 120,5
1976 ... i 1Q7,8 13t 4
[ R0 ir S (6.8 132,14
978 oot 125,5 1507
1979 L 136,2 (62,4 -
1980 ... ans 1491 376.6
1981 L.l 156,7 84,7
ORY L. 155,) IR7.5
IGRY . 168,58 195,60

Source: Direccidn General de la Produccién Agraria (MAPA, 1983 p. 597) and (MAPA, 1984h p. T1)

TARLE 7a

TRACTORS, CEREAL COMDING HARVESTIRS AND TRRIGATION FMGIMES:

Historial scrics of stock al December 31 i ench year registered in the Delepaciones
Provinciales de Agricnltura

Cereal combine harvesiers

Tractors Matar celfivatnrs e e s
Years Sell-prapefied Prawn
Mitmber H P'_ Nunher e Number L Numiber

1948 e 59 — - — —
1950 ... ee e 12.798 75.000 — — — - —
1955 .....ovee 2167 A58.3H 50} 1613 210 HIRAL EAP
1956 o vennen 12,402 1037387 552 4.17% 266 RS IR N
[957 ool 15752 LiaSA74 HE 5417 M0 17,510 1261
FOSR .. 41680 1,348,825 1122 §.257 T} RS RO R
[95% ..ooveiannn 47083 1.601.619 1,583 11,247 1,243 52000 2667
1860 56.R45  2.004,849 273 16823 F.037 18 857 1.nouR
196 Lo 71077 2.86G2.88R 3.310 224495 2.000 1825 L IRd
L N 93755 3 4RR.RR7 5.0 17.490 .o ERA TR I
196 Pl 10 485,012 10171 (.07 5104 281,008 3,540
ot oo 110132 5717338 15.2R1 06,0607 B.A23 420791 A7
968 ... ..., 147 884 5,943,302 21,951 143,109 [).sm SR AT 18w
956 ... 169087 6991260 30.617 212203 (4.5 TOROSE LRI
1067 ..o e 199385 B.109.130 41060 LAY SRIT 102206y VA
R0, 213.299  9.2n4.76) 52,179 417306 22,5318 13sEgRn 4052
1969 ... ... 239544 100585111 61,187 S2L619 2579 LAZIRAR 1Al
{1 £ RN 250819 tladl 96 T2.267 G19.5581 27966 | RIVIRG \.ﬁ‘f_‘
1971 (... 2RTI7E LTSN R2AGT TR (Mg 3039205 RN
1972 ... A 139 14148069 96511 §IR 42 ALTAR 2.02mnT 2T
1993 ... 130,459 15.505.979 1E2.675 1175070 3122 251101 dRSn
974 ... 355,554 17.1R1.6A8 129.603 WAL 280 R 3T

1448105

(2

o

TABLE 7a (Continued)
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Cereal combine harvesters

Tractos Mator cultivators
Years Self-propelled Drawn
Number Hp Number HP Number HP . Nomber
1975 ..., 379.070 18.718.534 148.201 1.735.064 136.140 2,749,544 3,534
1976 ....... ... 400,928 20.259.968 163,925 2.018.996 37.705 2.865.521 1513
1977 ....... oo 421,393 21.738.488 181.057 2.323.802  39.087 3.149.378  2.950
1978 ........... 455.675 23.653.626 193.669 2.497.120 40176 3.291.582 3192
1979 ... ... 491,595 25.710.886 206.434 2.663.928 41.488 1.439.919  3.181
1980 ........... 523.907 27.730.943 220.532 2.834.983 41,568 1.587.974 —_—
1981 ........... 548.080 29.116.527 230.841 2.989,280 42.361 3.694.83% —
1932 {avance} (1} 562.626 30.017.810 230.964 2.942.085 42.691 3.715.8!l —
1983 (avance} (2) 593,000 31.785.000 247.000 3.207.000 44.000 -_ -—
(1) Does pot include data on the Basque Country from February, 1982.
(2} Figures made up to thousands.
Irrigation engines
Yaars Internal combustion Electric
Number HP Number HP
1955 ..., 63.210 368.619 16.752 {44.178
1956 .. ... .. ... 65.427 384,818 17.143 149 811
1957 .., 72.636 449,925 17.913 157.425
1958 ... ..l 77.233 474.240 18.540 161.164
1959 . ..., 82.683 504,999 19.439 166.705
1960 . 87.248, - 528019 19.855 168.735
1961 ..., 93.798 564.936 20,238 170.791
1962 ... ... 100,242 602.107 20.340 170.278
963 ... ... ... 106.739 638.330 20.650 173,025
1964 ...l 111.728 671.640 21.078 180.708
965 ... ......... 118.427 711.818 21,460 194,217
1966 .. ... ....... 125.518 752,041 21.654 196.191
1967 ... . 132,228 797.431 22.097 199,574
1968 ..o 138,302 845,157 22.364 203.125
1968 ... ... 143.402 907.332 22.534 206.055
1970 ... 148.921 970.916 22.097 2086.488
1970 ..o e 153.538 1.025.145 22.604 211,228
1972 o, 158.992 1.098.276 22.829 212.200
973 ... 163.205 1.184.453 22.684 212.920
1974 ... 169.403 1.293.432 22.648 213.531
1995 e 173.584 1.424.474 22.731 215.933
1976 ... .. 173.972 1.437.236 22.797 218.159
977 L, - 174,613 1.490.309 22.736 218.393
1978 ... ... ..., 174.394 1.513.946 22,622 221.253
1979 . 171.546 1.583.071 22.674 222,301

SOURLE: Direccitn General de la Produccion Agraria (MAPA, 1983 p. 595) v (MAPA, 1984a p. 71).
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TABLE 8
AGRICULTURAL MACHINERY: Census at September | over the jast years

Type of machinery 977 1978 1979 1980 (981 1982
PLOWING EQUIPMENT FOR
TRACTOS
Subfloorers ..................... 33567 34.402 38.857 44.589 46,998 46.228
Mouldboard or disc plows ......... 341.536 344.579 363.296 378.331 386.619 393.242
Millers .............. e, 48.582  $5.577 59.654 67991 71.953 73.493
Harrows ......... e [67.813 168.986 180.427 192.646 193.314 196642
Cultivaters ...................... 263.389 270,178 292.073 308.3d5 315.019 325.29]
_ - — SOWING, FERTILIZING AND PRO-
TABLE 7b . j ] TECTION EQUIPMENT (for tractors
TRACTORS AND COMBINE H{\RVESTER e tast gears or self-propelled machines) )
Registrations in the Provincial Offices of Agriculture over the | Cereal and pasture plants sowers ... 124.686 {17.678 133.672 138.641 139.026 140,622
Tractors Corn, cotton, beet, etc, sowers . ... 24,880 24.886 25.035 25.943 30317 29,364
Maqqrc spreade.r ....... REETTETU 25,448 6,479 30495 132.517 31933 34.450
7 Wheeled Motor  Cereal combine giﬁ:ﬁz rssprae:g:nsirr:ya;iln::xc.ma}r;é 12194 111173 130,023 131.025 136.211 (38.645
Years Domestic Imported  Tracked  Total cultivators  harvesters backpack manual sprayers) ....... ., 106.145 110.766 129.541 127.257 135.347 139.997
- _ HARVESTING EQUIPMENT (for trac-
1967 ......oo.-. 12,7135 1.815 93(‘) %ig:;'; _ 33{3)2 < tots or sclf—proSclled machines)
1968 ....... ceer 200191 3.648 1.08 12197 10.580 3581 | Mowers (forage reaping) .......... 40.019 44.7d8 45219 53124 51616 $2.43)
1969 ........... 25.960 4.379 1.85 - A Harvester-Bailing Machines .. ... ... 26.401  28.122 32689 36.675 IB.048 40 603
Toa%e > 853 616 24.925 9,390 2.611 ¢ Forage combing harvesters ,..... ... 3.027  5.475 5644 5.364  6.704 6.860
70 e 0.4 . ) ] 10.532 2.620 :
:gn ........... 20.751 2.855 1.685 Zg-?;gl 15042 7127 : I Binder-reaping machines .......... 27.902 24349 23.535 22023 19437 19.493
1972 oo 22.852 3.085 1.8§§ ;250'072 17 362 1.862 : Cob harvesters ..... e e 154 815 856 8oz 873 291
1973 ... 25.147 3.292 i'gm 11328 18.958 1.870 Beet lifters ....................... 5303 5.828 6625 8.062 R678 9439
1974 .ooiinnn.nn 25.024 4.437 . . Beet ha:;_rfcstcrs ................... ;.323 _;606 2165 2,160 2033 2.147
.633 19.640 2,408 Potato lifters ..., ..., e e 9075 17.079 12242 13,671 13.884 14573
1975 e gg.ggg 4592 1689 e 18,889 229 Potato harvesters (bagging machine) 438 581 1594 758 675 788
1976 ooivnrnnn 23. ) 1.481 30.777 19.814 1.870
1977 ... s g{ég o |35 17.405 14.987 16ts AUXILIARY EQUIPMENT
1978 .........0 36728 13819 1.377 35,922 13.748 i35l . Farming engines excluding irrigation en-
1979 ... i ‘ . gines .
640 14.269 1,492 Internal combustion ............. 29.116 28.511 49.181 31,723 37.453 30.78%6
1980 ........... 22.57 9.60g iﬁg; 32.636 £1.789 1.013 EleCtric v vveenrrinnnnnn 35.938  34.548 36,929 38.630 37.308 37.827
1981 ......oonn. 16.349 5.5(1}7 974 21654 10.653 794 - Mechanical tractor loaders .. .. ..., 16.704 16.998 25021 24365 26.974 28,680
1982 (1) ...l 16.063 4-;5_ " 881 20.657 9.651 709 E Farming vehicles ............. ... 341.931 321.532 296.007 288.595 278.352 264 791
1983 ...eiiinn 15.821 3.953 '- Tractor wagons .................. 331176 347,212 379.574 407.872 414.518 424.787
APA, 19842, p. 1. ¢ Mechanical grain elevators ......... S2.618 52.186 62.734 65.444 67.116 69.2(5
- Direccion General de Produccidn Agraria (MAPA, 1983, p. 597) and (MAPA, * P | Mechanical ensilagers ............ » L7110 3092 3341 4000 5018 5.146
SlourDc;\'-.s not include data on the Basque Country from February, 1982, Treshers ........... e e 14.276 15476 11.176 10,481 10.737  10.130
0 Fodder mills .......... e 43.911 48.086 52993 39.306 64.726 69421
Mechanical milkers ... ....... ... . 54.841  62.306 7L.161 73.929 B88.895 96.063
Moechanical sheepshearers ,..... ... 4,109 4,138 I11.720 6.921 6.016 7.384
Mechanical saws ............... .. 62.442  69.583 82.867 95.927 113.885 123 763
SURFACE IRRIGATED BY SPRAYING :
. (hectares) .................. .. ... 423.286 406.839 503.110 502.655 570.751 600.365

Seurce: CM 1982 Questionnaires {MAPA, 1983, p. 3965)
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TABLE

g

MECHANICAL TECHNCLOGY

Tl i D e i et 2 e i i el

YEARS 1972 1974 1984 1982 1983 1934

INDEX ~  =--=-- | mmmeme emmees cmmsss mmmeeo eecees
HP 69,5 198, 133,3 147,4 152,2 --
L 117,8 19,8 79,2 72,1 72,4 43,3
HF/L 51,4 19,8 178,8 284,77 211,4 -

HP: Power in tractors, motor cultivators and tereal combine

harvergter,

-

Source! Cuwn

28

L i MNumber od workers occuped in agriculiural sector.

TABLE 14

MACHINERY, INVESTMENTS PRICES AND WAGES

YEARS 1972 19?& 193¢ 1982 - 1983 L784
INDEX ~  ===m=  escecee cmwmos edmeee eedccn emeaes
Fhp - 192,84 299,4 272,27 397,3 347,2
i -- 199,8 192,6  258,5 282, 4 212,53
Fhp/Wa -~ 196,28 97,1 183,4 18¢,8 11,2
Fi/Wa - 188,83 81,4 95,2 98,2 99,9
Php: Machinery prices paid by farmers (MARA, Z.M.E.A)
Pi 1 Investments prices (mazhinery, permanents crops  and
territnrialg improvements) paid by farmers (MAFA, B.M.E.A]
Wa : Agrizultural wages (MAPA, B.M.E.A.)

Spurce! Quwn
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TABLE 11

CHEMICAL TECNQLOGY

YEARS 1972 1974 19g8¢ 1982 1983 1984

INDEX ~  w=w=~  =«e==e  casmeae ecsesss mesess eseee-

F/4 22,4 188,48 116,7 1g4,8 84,4 162,4

P 92,4 183,08 182,8 24%,4 293,2 328,2

Pt/Pa -- 198,09 £9,3 15,6 114,4 117,4

4 /Wa 132,7 129,9 84,7 192, 1 181,9 194,9

F/A 3 Fertilizer input in terms ci_;ggg{mphysical waights of N,
P205 and K20 per hectare of agri:ﬁiturai land 4ertilizad
(MARA, 1984a),

Pt Fertilizer prices (MAPA, B.M.E.A.)

Pa 4 Agricultural Land prices (MAPA, 1784b)

Wa ! Agrizultural wages

Source: Qun

4g

YEARS

Pal

Fpc

Féd

Py
Ppc/P+d
Ppc/By

Fnc/Pal

L R e e L L T R R T T R L R Ry E R B

Pal
Pp;
Féd

Py
Fpe/P+d
Fpc/Py

Ppc/Pal

Sourcal

TABLE 12
BIQLOGICAL TECHNOLOGY

1972 1974 1979 1988 198l 1982 1983 1784

75 1,49 1,93 2,18 2,58 2,53 2,70  A-
62,3 16,0 132,8 144,2 147,7 183,7 227,3 21,5
== == 32,5 84,8 89,3 94,1 184,98 113,28
8¢ 1,32 1,66 1,68 1,98 2,17 2,32 A=
-~ -~ 74,8 74,8 83,6 85,9 168,08 L41,1
192,8 180,08 105,46 114,9 113,01 11,7 12,3 ~--

114,23 ig#,8 74,3 97,5 95,8 13,7 117,92 -~

Y

f/Kg alfalfa

Fesdgtuft +for cattle, Index 1778=188

-

Fodder land price,Index 1983=109

-

k/Kg veich

Index 1983=10¢

Index 1%76=124

index 1974=igd

COwn

41
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TABLE 14

RELATIVE PRICE LAND/LABOUR

YEARS 1972 1974 192¢ 1982 1983 1934

INDEX =~ =m-===  ==wm==  =ss=ms  ==mee=  ==s==e wsee--
Pa -- 196,2 204, 4 233,48 255, § 279,5
Wa B 43,4 109,90 218,7 263,8 287,46 212,9
Pa/Wa ~- 106, 8 94,9 38,3 88, v 89,3

M A AN W e A
e L L L L E L E R L bk R R e e
- -

Pa Agricultural land prices (MAPA,.B.M.E.A,)
Wa, Agricultural wages (MAPA, R.M.E.A.)

#z/Wa Relative price agricultural land/labour

Spurce! Own

*¥¥
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