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Agricultural Growth and the Price of Food!

Yair Mundlak

"INTRODUCTION

In discusSing the‘ price of food in thevconteXt of ghowth food is
- usually asSociated with agriculture{'Thus the- problem becomes 'that' ofv"

determlning the prlce of agriculture relatlve to that of non—agrlculture

' along the growth path ThlS however does not reveal the .whole story_ .

since »food purchased by the consumer contalns non-agricultural 1nputs‘
,such as pvocessing, packaging, transportation refrlgeration as well as
food consumed 1n ‘restaurants.. The quantlty of = the non—agriculturalﬁ
inputs‘land; their prices affect the ,consumen 3pr1ce ‘of food: . The
non-agnicultura1' inputs of :food‘ are. not fonced on the consumer,'hut :
' nather demanded by him. ConSequently, it is of intenest' tor anaiy;ef'thee
vdeterminants' of the agficultural and non-agricultural‘inputé'of'foodt“To
?simplify the discussion all :the.bnon—agnicultural inputs = of food are
,'aggnegated, vThexutility function of a nepresentative consumer is wnitten

as

= ULF(A, Q), N]

This function is weakly separable in food (F) and’ non-food (N).
Food has an agricultural component, A, and a nonfagrioulturalicomponent,j'
Q. The ratio q = Q/A can serve as a measure of Quality of food.' The

expendlture on food is decomposed according to the two components, that
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received by agriculture PAA and that received by non-agriculture PyQs
where Py is the . price of the non-agricultural product. Thus, the food
~ budget is:

(2) Bp = PpA + PyQ

-'The ayeragélpnice‘paid by .the consumer for food, per unit of A, to which

we refer as the consumer price is:
PA + Pnq

~and its ratio to the price received by farmers is

BUN A RS

. where p = PN/P s

'This is also equal to the ratio Bp/P,A, the peéeipp6Ca1‘offthe ‘
" share of'the’farmer1in the consumer's»do;lar.,The price of food in. terms

" of the non-agrigultural product is:
' R/ o]
(3) By =zBppy =g+ a
It is clear that R, and RN both increase with the quality of food

~ but are affected differently by the price-ratio p. The remaining 'of the

analysis ‘will examiné'theAbehavior of'p, q, RA ahd RN'in the process of




growth.'That requires an analysis of the product market along the ‘growth

path.

We 'beginv by prov1d1ng some empirical evidence, The share of
?agrlculture in the retail cost of food in the U S. is publlshed by the
USDA. vThe value‘_for ]983 was 33 percent. Dunham places this value in a
perspectivevby Statingvthat.it "...was trended  down gradually since vthe
mid forties when the share was nearly 50 percentt"z.A;casuai'review,of-
‘the time seriesrof this share dindicates’ considerabiev.fluctuation.'»The
1trend can be attrlbuted at least "in part, to a p051tive 1ncome response'
”‘of q whioh 1mplies that the 1ncome elastlclty of Q is larger than that'
v'pf Af ‘The fluctuations can be attributed to fluctuatlons in prices. A
‘study by Houston for the u. K. coverlng 1963—1975 concludes that "The

i relative stablllty of these marketing costs, despite the trend towards-

_1ncreased consumption of processed and oonvenlence " fopds, suggest that.

improvement in manketing technlques and advances in food technology have.'
to‘sone ektent offset ‘the cost - of addltlonal services prov1ded bv

servicesv and manufecturing."3u This concluslon can be 1nterpreted as an -
'increase in g.andva decline in p,‘thus leavlng' RA fairly stable. SomeV

,scattered infOrmaticn ”,is .provided‘ by RMittendorf"and Hertag for
developlng countries. The 1nformat10n shows w1de spread across countrles
" and the sample is small. Nevertheless the concluslon is suggestive
"Nevertheless the data indicate that the share of"marketing costs in
relation' to the consumer price is higherfin'the developed countries‘(due ‘
to considerable hlgher iabor costs and higher levelsA of processing

packaging . and presentation of food 1tems)" 4 Again, :a suggestlon of an




vincrease‘in p and q With level of economic development.

An analytic tformulation; of  the fanm—retaili_price spread”‘ mas
providedf by Gardneri_vThe essense of his model consists of a’production‘_
"function for food consisting of two inputs, A and Q .in terms of our
notation, There- is a demand function for (aggregate) food which depends
-'Qn{the priCe'of food and,a shifter. The model, 1s¢ closed by assuming
dSupply fnnctions'for A'end'Q and imposing the competitive conditions, In
this-fnamenork, the composition,ofvfood_is'determined 'by ‘the . producefs.j
- and the; cohsumery has to buy the food provided at the profit maximiZingk
.combination of‘A and’Q’ This assumption is restrictive and as indicated .
e'above it is alleviated in the present analysis. Aside of this. we deal‘

w1th developments along a growth path

Tne discussion beglns with the derivation of the demand functions

for the two components of food as well as for non*agrioulture. The
supply 51de is the stapdard two sector model The short run equilibrium
is_ determined within a vcompetitive framenonk ofla closed economy . We
deal with a closed economy,\although food is tradable, because the. world
; is.'a closed economy and this fact determines the maJor developments in
the. variables of intenest The growth path is then generated by treatingv

individually "and exogenously ‘some of ‘the maJor’determinants of‘growth:‘

~capital accumulatiOn,and different kinds of technioal change. Thisn is~
followed by some consequences of removing the assumption:of competitive
lfactor_markets, In view of thevspace limitation, the analysis is largely

graphical, based"onb some general known properties and concentrates'on




essentials.,
~ DEMAND
DEMAND

The problem of the ‘representative consumer - is to maximize (1)

vsgbject to phe budget‘constraint:, B'= [pAA § PNQ1 + pyN = B + By :
‘Using obvious notations, the first order conditions
(6 Up=UpFp=dpp, ~ Ug=UgFg=Apy,  Uy=Apy

The utility function is weakly separable, 'sQ that the comppsitibp‘ 

of food is’indépendenc of ;he ;evelfof'N. This is seen from .
(N

' Thus the demand for A and Q édnditional on the food budget éfe;

(8) A(DA,,IpN,' Bg) = A(p, BF/‘PA)'v

'Q(py, py» Bp) = Qlp, Bp/py)

The expression to the' fight of ' the ~equality» sign"utilizes the
homogeneity1'_property ‘ of the demand functions. . The solutiqn is
>‘1llustrated ih,Fig, 1, Point. E indicates the optimal .choice at :theA‘

vbudget level BF/pA = F1 The income,consumption curve ICCF is drawn'po.
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Iillqstnaté twoiassdmptions: (1)vBoth'componehﬁs, A énd Q are nbrmal; (2)
' The incomé. eiastiéity,'with bespectAto B‘Q,of_A is émaller than one énd»
thaﬁ of Q_is larger ﬁhan one. Thué, ﬁhe' quality of‘ food " q, increasés

- wWith ‘the: food“budget. Tunning to (U)'and (5) it is»séen that under,(i)
ihcreéging expenditure on foéd, and‘(ii)-constant prices, both RAVand. Ry
incfease.4 The _increase;in'the'price'of fdpd, éither in terms of A or-N,

reflects thé gonsumér preference_for_qualiﬁy,

The unconditional demand functions ¢anbe obtaingd by finding the
optiméi_ food budget and using it__in (8). Alternativély; they can be
obtained directly. ThoSe are présentedjbelow in the Hiéks .cqmpensated
form witﬁ‘the’signs.of:the;partial derivaﬁivesiattached;“v

9 (pypyuw) (p w)
A(~f +.0% ) (++ )
az 2 +)=(2+)
CN(+ =) = (=)
Since all" thé» three components  are ‘normai goods, each .of these

functions'is monotone increasing in u.‘Thus we can substitute A for u

and write.

(10) Q(p, A),  N(p, A)




These"functions are drawn in Fig. 2. They represent the loci of optimal

points'achieved at price ratio‘p and increasing levels of expenditufes.

It should betnoted-that the priqe‘effects reflect two forementioned 4
assumptions. First, thevutility function is‘weakly_separable‘andtsecond,
the pnice of Q is the Same'as the price of N. A decline in ‘pA eCauses a
substitutlon withln food of A fon Q. However, a decllne in pA makes Pood_.
cheaper relative to N and hence a substitution in' favor ,of food. ThlS
1ntergroup substitution causes an- increase 1n Q and A, Hence, aA/BpA is
olearly-negative whereas ‘sign aQiapA is ambiguous depending on _the
v relative» stnength of thé< intra food and 1ntengroup substitutions.
‘3N/3PA >0 because'of‘the'intergroup substitntion‘in» favor. of“ food. -A
decline Of Py reduces the. price of food and of N but the price of foodA
‘decreases less because Q constitutes only one input in F. Consequently,
‘th -intergroup substitution ‘will be in favor of N hence BN/apN <0. Toi
'ethe decline in food we now add the changes w1th1n food. A,'substitutionr
"1n favor of Q causes a decline in A so that the inter and 1ntna group
' effects supplement each other and BA/apN > o On the othep hand, sign

\anapN is ambiguous because the two effeots are contradioting

’lt is possible to- put some boundnies on the effects. Since the
pnice -of Q and N is the same, we can view Q + N N as a-comp051te good

.and write the utility funotlon as U(A ﬂ),,resulting in ‘déemand functlons

.(11) A(p; u), .ﬁ(p,‘U)‘

+ o+




_and'those are clearly signed.

YTHEbECONaﬂY IN THE SHORT. RUN

.Under the space }limitation, it -is most efficient to analyze the
proces within a neoclassjcal framework of a two sector model of a closed
écouomy and thereby Dbuild on some known results. The model cthists.of

oonstant,returns to‘soale.sectoral phoduction functions:

where Ki- énd le are sectoral employment of capital | ahd labor
respectively and: Ti is a measure of technology. Sector 1 is agriculture
and 2 is non—agriculture. It is assumed that factors are fully employed
and their supply is exogenously given. "This latter assumptiop only
,simpllfies ‘but does not modify the qualitative results. Finally, 'it',is
.assumed that _the competitlve CQﬂdltlQn$ are met in that factors of
production are paid their value marginal vpfoductivities. Unden 'these
assumptions, the produotion p0351b111t1es of. the economy are giyen by
the transformation curve in Flg 3;3; The relationship between the
f(supply) price and points on the transformation curve is summarized by
‘the supply'function for agriculture in Fi85‘3.b. Note that p = Py/Pps
hence, »when the economy»speoializes in ag’riculture.(y1 = ;1) p is at‘its =
minimum level_‘(g) and - conversely, when the economy specializes lin

'non-agriculture (y2 , y>) the price ~is at its maximum, D- Also, p




increases with y, and declines with yq.

‘Next‘we turn to the ‘demand functions. Combining ' the two equations

in (11), the demand can_be_sumarized by :

" DlRexp)

where X1 is percaplta demand of A, ‘and X5 is percaplta demand of N. It

is assumed that D(p, 0) = 0, as p + 0, D + 0, and as p > =, D » o,

Under ‘these assumptions btnene is a unique stable“ short run
Qequilibrium. ‘That is, there exist a prlce p such that‘x1kpe, yz(pe)) -
'Y1(pé). Th1s is illustrated by point E in Flg 3 The . determinatidn» of
the equillbrlum qan be-demonstrated in Fig 3 b. For this,‘ue eualuate
) X, only at p01nts [p, y2(p)], where y2(p) is the percaplta productlonb at
price P At P, y2(p) = y2 >0 but y1(p) = 0, hence X1[p» Y2(p)] -
y1(5) >0 implying an excess demand for XT'v The opp051pe occurs at Pt
where y2(p)f.% d and -therefore xq1(R, 0) = 0, hence excess supply. As‘
'Byi(p)/ap'<u0, 3y2(p)/ap > O dxq1/3p > 0, 8x1/ax2 > 0, the excess demand.
deelines’ with, p, and Eis achieved where the excess demand is zero.

Having idetermlned. p, A 'and N, - the V demand functlons. fa0111tate.
‘,decomposition of N'intp N and Q and fhus ﬁhe determination:of food;rF(Q,:
v A).‘This outline”of a graphiqai-pnoof can be' repeated in' each -of. phe

following lcases to. determine ine displacement in 'the equilibnium

position,




The analysis can be. generalized to the case where the factor
supplies in the economy are increasing functions of their prices. Such
an exten51on will add technlcal detalls but will not affect the

'tqualitative results,

CAPITAL. ACCUMULATION

By capital ,accumulationnxit is meant an increase in the capital
ilabor ratio for the economy as a whole. An accumulation. facilitates an.
expansion of the production possibilities _of the economy and thereby

causes a_poeitive'income effect for all'the‘commodities.

'Theteualuation of the'phice effects Aof .accumulation hequires ‘an
'assumptlon on the capital 1ntens1ty It is assumed here that agriculture
is the labor 1nten31ve sector That 1s, at any prlce regime, k1 <‘k2,v
wherev kv _E' Ki/L Under this: assumption, the Rybczynoki'probosition
1nd1cates that under constant prices oapital accumulation leads to' an
‘ expans1on of the output of the capltal intensive sector and to a decline
vof the'output’of the labor intensive sector. Thus, at the initial prices
capital 'acCumulation’ecausesv an’ increase in the demand xl.due‘to'the
dincrease in income, and a decline;in the supply'yi, hence excess. demand.
‘A .new -eouiiibriuu is achieved at a ;highen 'price fon Y1, that is a
decline in p. Consequently the‘equilibrium output of y1 will 1ncrease if
ithe' income . effect iisivstronger than the substitutlon effect and w1ll

: decreaSe if the converse holds. The decline in pvsupplements the 1income




effect for N and its equilibricm output will increase. Finaliy; in view

of the prlce change, the. quality. of‘ food q = Q/A increases, :This

reflects two effects, a stronger ‘income elastlclty for Q than for A, and‘ o

a)subStitutlon,ln favor of Q,due to the decline in p. However, the total;
"quantityf;of' Q depends on the eqUilibrium consumption of food. If A does:
-not decline, then Q w1ll 1ncrease. If A declines,‘ it 4is‘ poSsible that

'gfood consumptlon will decllne even though 1ts quallty will 1mprove

Theiefonegoing» analysis shows a decline in p;.the price of the
”'capital intensive product. Howvdoes itg-affectg the 'relative' price of
'food?i By (5)'RN,Athe.orice of food'in‘tenmS'of N,'incneases. However; byhr_
'(4) the change in R A» the oniceiof food in tenms' of; A, is Vamhiguous.
Since p decllnes and q incneases,- the ontcomef will depend on the'g
‘relatlve changes. If the income effect is weak it is ooSSible thatv-the»
vchange in .prlce. w111 dominate and RA w1ll decllne. The change in p
depends on the supply and demand elast101t1es and will not be discussed'
‘here. It | is . however llkely that the income effect an q is strong and

_domlnant and RA w1ll 1ncrease.

 TECHNICAL CHANGE

iTechnical.change,(TC) is.basically'the engine of grthh. However it
is ‘not a simple'concept. it;takes’vahious”formS’and at ;east invpant is
endogenoos in the economic system.bThe best we can do onder lthe limited
| space - is gto illnstrate some leadlng cases. Such cases are selected tog

il;uminate_the, importance ,ofi the. :income: and price elasticltles of v




demand.. We':begin"with Hicks neutral technical (HNTC) of equal rates in
the - th sectors; Fig. Ula ‘presentsritransformation curves for _two
technologies,_ 0 and t. Point E is the initial equilibrium. Under HNTC of
equal rates in ‘the two sectors, the supply price at H located «at the"
intersection .of the outer transformatlon curve and a ray through E, is
' the sane as at E.; However,. at this 'price and the new productidn
possibilities the 'demand :1is given by p01nt C Thus, there is an excess
supplyeof A and p increases until a new equllibrium pomt_E}.I is reached,
:-It can be shown that this p01nt is 1ocated between H and C. The location
of C, and,therefore‘E1 to the right of H reflects the fact that the

income elasticity. of A is lessithanv1.

The ,incnease' in. p. makes fooo cheaper relative to~N. Hence, the
pencapita consumption of food inCreases due‘ to. the 'income and price
;effects. Yét, both effects are not sufficient'to,incnease consumption‘ofn
A at the rate of the TC. Consequently, ~the .conSumption of N + Q-
iincreases by "more - than ~the rate of the TC. andi.the'income effect

‘dominates the prlce effects. This is also true for the two components, N

- and Q, 1nd1v1dually, implying an increase in q. The final outcome 1s an

increase in pq and therefore an -increase in RA' On the other hand the

sign of the change in Ry is ambiguous. But again, the increase in

'qualitytmay dominate the;change in price and thus leading to an increase

1n,RN,

Anothen“extreme case is that of “TC in one sector only, say in

agriCulture. Fig. 5 illustrates HNTC in agriculture alone.' At point B




‘the resource allocation ie the same'ee at the initial_point because it
:dDPOGUCGS'the eame'quantity.yz under constant technology; Houever, due to
'the TC the relative price of agriculture declines (p increases)'and
,;hence p01nt H representlng ‘the- 1n1tlal orlce Pp is to the left of B The
demand -under the.-initial price is at C. The new equlllbrlum point will
be in the segment BC when the price elasticity of demand for FA is» Iess
" than 1; It w1ll be in the segment BH if the elastlclty is 1arger than 1
"'Empinically, such:elaetlclty is smaller than one. In_tnls case HNTC in
agriculture, alone!_leads to "’ anuincreaSe in p and in the consumption of
bothicommodities. The_increase in  the consumption of non-agriculture
'vneflecte_ the income effect, since'the economy becomes more affluent due
" to therTC.tIt can produce a.lerger'outout‘of food with fewer ,resourees
and "the resources saved: oan ‘be diuerted to non—food’production.tNote?
f however, ‘that thls result depends cru01ally on the demand elastioity,
for if ‘the demand for A were elastic, such avchange.would have reduced'

'the equilibrium consumption of non-agriculture.

The effect of this change on q depends' on the strength of the

intnafood substitution Vbetween A and Q. Since p increases, such a
’substltutlon reduces q However, thls may be domlnated by the .income
»‘veffect on q. If q does not decllne then RA increases and if q does not -

rise Ry declines. The other possibilities are ambiguous.

The_ foregoiné two -cases of HNTC facilitates a more ‘general'
analysis. To show this, let T1 and T, be the rates of the HNTC in the

itwo sectors,‘then the consequences of such a change can be “analyzed ' in




_two steps: (1 Equal‘rates: Assum'e,that-T1 >'Té, then énalyze first the

s system undervthe assunption of T1“= Té. (2) 'Differential rate: - Now

’analyze under the assumpltion of TC 1n agriculture alone at a rate T1 -
Té. Over a long sw1ng, it is likely that even if the rates are not‘ the
same;' the common part is dominating and therefore the results obtained.

for equal rates of HNTC are more relevant.

' DISEQUILIBRIUM ANALYSIS

- The foregoing analysis’dealt excluSively ‘with equilibrium points{
"~ When dealing _,with thev growth bf agriculture, the assumption of
equ1libr1um might be .too restrictive for the analys1s to be empirically
pertinent. The low income elasticity for A forces resources . to flow out
'of agriculture as the. economy expands. For reasons not d1scussed here,
: this flow particularly in the labor market is not fast enough in order
-to equate wages across sectors: and consequently the agrlcultural wage is
lower than that ~of non--agriculture.6 In this -sense the economy is: notw
loperating efficiently. This is illustrated in Fig. 6 by‘ point ' H, which
is‘,not on’-the frontier. :lhe demand curve that passes through H

determines the price which clears the.broduct market at H.

Assuming,that labor migratessto the sector with the higher wage,
there- will be a_ flow ofi labor out of agriculture. This will cause a
decline of ‘A and an increase cf.N as shown by the arrows in Fig. 6 which
illustrates convergence to E on the transformation curve. Note that such

a process of convergence “to the frontier increases the consumption
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' possibilities and’as suqh has‘a positive inédme.effect on A, -Q and N.]Inv

‘additi@n’tb tﬁe income effect there is also a price effect;' Thé rparﬁial;
~effect of the fo—fafm_mig}étion'is to'narrow'thé wége gap éhd thereby-
ﬁorincréase the cosﬁ of productioh in A and to decfeasé it in N.
AsSumiﬁg “that competiﬁion prévéils within each sedtér,.tﬁe average cost
is equal to the préduct price (zero profit) and therefore p; declines;
Such a decline- in p ,facilitates‘ the abSorbtion of the -expanding
‘prbductiph in noﬁ;agricultufe. Noté that such a ‘convefgence to the
efficiéﬁcy frqnﬁiér ~ shows négative 'reiatiénships betWeeh sectoral

outputs and their prices.

The positive income effect and the price effeét‘inchease -Q whereas

A declines and therefore q increases.’However, the sign of the changerin
R, is ambiguous whereas Ry increases.

- The foregoingvanalysis aSsumed constant - resources and- technology.

' Once'rthis assumptibn:'is'-removéd, we_will‘have a simultaneous movement

_ toward the transformation curve and a movement of the curve itself. This

'is the reason that the process takes sd_long to complete.
SUMMARY

' The discussion can be summarized with Table 1.

AN EMPIRICAL ANALYSIS




The foreg01ng analysis suggests ypdsitive'relationship between o,

RA; RN and.between 1ncome and 1t is somewhat less deflnlte on the “net
‘effect, of p. Thus, bthe emplrlcal analy51s can test the qualltatlve‘
results ahd’supplement them. The analy51s ;s of the US data for the
period - 19&6;82. SuCh’fdét?_ were readily available7. It would be -

_ interesting to repeat the analysis-on other data.

The analys1s con51sts of computing regre831ons of 1In q and 1n RA .on
" 1n p(Lp), lny (Ly) where vy 1s~percap1ta disposable income deflated by
the_consumer price index, and an interaction term (Lp) (Ly). The average
cOmpouhded rates of change 'of -theSe variabiesv aref p =‘;0116;‘q =
00295 y = .021 3ﬁdipAA)BF - - .0035. . Thus, 'the‘ tefms of trade of
agrlculture deteriorated at an annual rate of about 1 percent whereas q
1ncreased at the rate of about .3 percent In terms of Table 1 it means
~ that thev’effect'of the TC domlnated that of capltal accumulation and of:‘
flow of hesources'in its effect on‘the terms of trade. This statement
”’]should be oualified to allow for‘the role'of the U.S. asvan.exporter of
food. However, thls qualiflcatlon is not ‘that simple and consplcuous and
is’ av01ded here. In terms of q we see that its growth 1s consistent with

the HNTC of equal rates and‘not inconsistant with the others.

The regressions are summarized —in . Table 2. Two regressions are
presented for each of the two dependent variables, with and without the
interaction term. The contribution of the ~ interaction- term . is

Vparticularly important: for the Lq regression where it improves theAfit




and -eliminates _the' serial ‘correlation.  The price elasticities were-:
possitive‘ at the low income level, they gradually;declined,,become
I negatlve at about the m1d point of the sample. ‘The average for the

_’perlod was —.O0U7 whereas the extreme values were -.30 and 24

5Recall that anfincrease_in p.reduces tne relative price of food and
thereby affects poSitively Q anc A. This is>the'intergroup effect. It is
proportlonal -to the income elastlcltles of Q and A and therefore, by ourv
assumption it increases q. The 1ntrafood substltutlon due to an- 1ncrease
in p leads to a decline >in q. Slncer we obta1n posltlve 'orice
elasticities for the low;income'years-it imolles tnat_ aty such inCOme
levels the intergroup effeCt doninates the intrafood substltutlon. That
is,Athe main effect of'an‘increase in p, which 1mp11es a lower price for
a_food;,_is to increase“food consumption. The‘change in' the quality due . to
.intrafood'3ubstitutlon isyleSS important. lhe situation is reversed as

income increases.

Tne income' elasticity.-of quality was stronger atAthe early period
'and declined gradually and become negative in.the last three: years. This
“trend _reflects_ the 1ncrea31ng price of quallty(p) and 1nd1rectly the
increaseuin income. Thus, at high income and hlgh price of quallty, the

intra food substitution dominated and that called for a decline in q.

The secondvset of regressions reports the response of RA to-changes

in p and y. In. this set, ,the’ interaction,  though " significant,

contributes less to - the simpler -regressiony (3), but still as in the
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‘bbrevious case redﬁceS'the serial ccrrelaticn; Neventheless, vthere is
rlittlec 'difference in the | average elasticities "between the twc
regreSSions; ThUs,>the°eiasticity.of RA is about 555 with fespect to tp
andt‘.d75 with‘respect to income. That indiCates that RA increased with p.
and Y Recall that RA is the recelprocal of the share of agriculture in
the food budget and thls decllnes with p'and y. ThlS of course reflects

the changes in q.
" Footnotes

‘An‘invited paper to Dbe fead‘ at the International; Conference of,
Agricultural~ Economists; Augcst'26-sept; 4, Malaga, Spain. I am indebtec
“to Bruce Gardner, Dennis Dunham andJ'Ulrich KoeSter fbr"aSSistance‘ in
1ocating' .the empirical. evidence. The study was supported bye‘the
Internatlonal Food Pollcy Research Institute and by Grant Nc...... from
BARD = vThev Unlted States- Israel Blnational Agrlcultural Research ‘and

Development Fund".

~Dunham, p. 10.

_Houston, p. 59.
" Mittendorf and Hert3g, p.. 31.

In this case, the slope at‘the.transformation curve is not equal to

the supply price. 'However,, the sdpply function is still positively
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sloped ahd‘the equilibrium determihationeaccording‘to Fig. 3.b. is still

valid. (Mundlak, 1984).
° Cf. Mundlak, 1979.

7 Sources of ‘data: Ry was derived‘frbm_Dunham.'The remaining variables.

are obtained from USDA, Agricultural Statistics, different volumes.
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Table 1: The Response to the Various Growth.
Determinants

: Soufces of Growth -
K-ACC CHNTC - HNTC

LT,

Sing1e 

Resource

“Variable
v Flow

+

K-ACC Capital Accumulation

HNTC‘ Hicks Neutral Technical Change
T, = the rates of the IINTC

Resourge flow out of agriculture

Table 2

Regression No (1)

Dependent .*
Variable
2

Lq L o LR,

R

DW
-Cohsfanﬁ

LP
Ly
(Ly) @P)

EP: average'

8D

Ey: average

SD

-Notes to Table 2.

.38
.78
.70 - (3.7)

-.014

T -.014
0o
.151
© 0

(.2)
.15 (3.5)

.966
1.02 -

1.09

(11.6)

.56 (18.4)

.088

(4.0)

.56
%

Numbers in parentheses ‘are t ratios of coefficients to
'DW: Durbin-Watson statistic
EP: Elasticity of the. dependent variable with respect
Ey: Elasticity of the dependent variable w1th respect

Average:

Average for the.period.

Sh: Standard dev1at10ns of the computed elasticities.

the left.

to price.
to income.
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