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The -conom:lc rclauonshxps between e ag-
nculmrp! and nonagriculturai Secia : have '
long been scrutinized, with a numbe. ot‘ key
hnkages singled out—investment requ.u'c
ments and the macmad;ustments bctwcen the -
two sectors that permit savings to comeﬁ forth;
nonagricultural demand. for employment and
food confronlmg agricultural supply r¢mnw. ;
shifts in income distribution that ensue as
people move from agnculturalfrura.l Fo non-
agricultural/urban occupauons and eqonomlc
roles. In this paper, we develop di: tic
models+to illustrate sport- and longjrun as-
pects of these two-sector interactions and -
:heu- implications for policy. Both models are
‘‘post- Keynes:a.n in their focus pn Keynes- -
like savings-investment approaches | to the.
macrosystem, and Ricardo-like determination -
of the functional income, distribution ;via the
real wage. But they also follow tradition in
addressing questions under debate fordecades
and likely to be controversial for time {o come.
In that sense, we add only novel prcefenﬁman
and a few modern twists to strands|of mac-*
rau‘ac:g that Arthur Leéwis, Simon Kuznets,
Rich Eckaus, Latin American .struc-

‘turalists, and the participants in: thf Soviet:

industrialization dcbate" started tb spin long'-
ago. |

The first two sectmns of the papel' are dc-
voted to a combiration of the uzncts and
siructuralisf stories, where we ask| 'how the
agric mtura]jnonagncu}mra] terms of tradc and.
income distribution must adjust to p I'TII both!
savings-investment and commodity market:
balance to be assured. it will be shown that.
inflationary processes can easily be kicked off,
by terms of trade movements in the short run,:
In t"c next two scctmns we "'ollow Chichil--
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nisky in worlnng outa Ionger run,. Lcms-st}ﬂe
model in which economic dualism plus an elas—
tic labor supply can lead to severe probp:ms
with realization of the marketed surplus and
agricultural exports abroad. A brief final sec-
tion summarizes the major mphca.m-..s uf the
models for pohcy cho:cc. i .

Invastment Demnd Savmgs Slrpply, :nd the
Terms of Trade -

The agﬁcuhural ici'ms of trade aré supposed:to

balance maay forces—food demand, producer .

supply, and agricultural savings in response 10
investment 'needs. Which factors dominate
movemenits in the terms of trade and which are
relatively unimportant may vary with the con- -
junctore, and more generally with the instim-
tions of the economy st hand. In this sec
we present a four-quadrant diagram w!
helps isolate controliing forces and we :dcnufy
the conditions under which each may reigs.
The general equilibrium of the terms -of
trade appears in figure 1. The oq

variables are the price of agric turll {or

A-sector) output, and output itse¢lf in nonaa-
riculture (N-sector). The diagram shows how .
ihese variables are determined jointly in the
market for nonagricultural goods in the upper
quadrants and by aggregate demand and sup- .
ply (or savings and investment) Below. When
both- savings-investment -and N-secaorx com-
modity balance are in equilibrium; ther-so wiil
be the 'narkct for agricuiture by Wiir“"
L&w‘ l : [ 04

. To explain the disccam we disguss ithe rela- |
tionships depicied in e.’ach q.z.ﬁ‘a& Eea‘;nrszzg
with the perthwesi. Th= agric: *'::zm!} ;r.&::;
measured on.the horizonial axis! ‘Tusmiag i=:‘:'"l
from the crigin, and derpand Yor nMM
tural p"odu"*s on the vertieal axis
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Note: A two-sector model in which the fgricultural price
varies o clear its market (A- seclor)w' icultural
output (N-sector) adjusts_tq meet: effe¢tive qemand. A
downward shift in the agricultural supply|function leads to

less real saving from the Asector and [Wss
N-sector products, for a gwen agricultu
come is an increase in/the A-sector p
N-sector output. {

Figure 1. A two-sector model

mand for govcmmcnt! lEﬂisum ion, invest-

ment, and exports, at t A.|{b) Demand
from agricultural incomes. This i
the agricultural price P,|because
incomes and pnce-sul:tsumt.lon esponses in
farmers’ demand functions.' (c) Demand from
nonagricultural incomes will fall|as P rises, for

a given nonagricultural foiltput stylized
fact is that food and most ra aterial de-
mands are pnce mg!asuc ‘thus crease in P
will lead to increases in money| outldys for
agricultiral commodities, -and| decreases in
nonagricultural real income an rchases of
nonagricultural goods. :
The response to price of th m of these
demands has an ambiguous sign. In the north-
' west quadrant of figure ‘1, we havie sShown the

income effect in demand from mohagricultural
incomes' as dominant, so'that as|P rises, de-
drops off.
At price P* the market demand facing the
N-sector (at zero level ,:of outputiX) is B.
Consumptlon of nonagricult goods also
responds to incomes generated| injthat sector.
For sunphcny in the diagram, wejassume that
the price of N-goods is fixed|by a constant
mark:up over urban prime cos{ (the short-run

the presemt del we
lem, théugh it is central to the model of the sdctions below.
i
! !

; » Tantis a Keypesian tross, <

. savings supplied from the N-

* ricultural savings will have to

. d. Agr. Econ
numemre] and also’ I8 eXCess capac-
ity in the sector. Its|consu function
takes the usual Keynesian » & straight-fine
:_nsngmncuon'ptx pegin fm'theml-
tumlpnceP‘atpomHB st quad-

n“matPOimxthr the co S l!ll'|||
tion meets the 45°-k 8l
ricultural output is pegged 3t/ X*.
| |for nonagricul-

tural goods, the savings-inyestment balance
serves to close the modelk | The_ southeast
quadrant shows the amoun{ pof savings “‘re-
quired"* from agriculture (reguired savings =
investment - savings from fjgnagriculture), a
declining function of X. Hor high enough

N-sector output all autonongg

s expenditure
could be matched by savings

Yom nouamc:ﬂ-

for X. On the other Hand,

agriculturalists could presu
generate all savings !requi
practice, the economy: will li
tween these two extremes. H wever, with low
marginal savmgs propensm from nonag-
ricultural incomes (not imprdiable in LDCs),
ector will not be
. Required sav-

X fell to zero,
ably manage to
point J. In
somewhere be-

highly responsive to output X.
ings from agriculture will mostly be deter-
mined by investment or, in the representation
of figure 1, the trade-off relationship between
the two sources of saving be rather flat.

Savings supply from culture will of
course rise with the sector's'income, as de-
termined by the price (via the. supply func-
tion). The southwest quadrgnt of figure 1
sketches jcultural savings @as a function of
price. Sa;r;nﬂ-mvcsr.mert balance occurs at
the price gnd output pair P and X* where
savings generated from agricujture at level T is
just equal to the amount req Ired at S. PFrom
the accounting implicit in the g , the ag-
e Lhe form of
a tragdé surplus with respect t th: nonagricul-
tural' sector. The flat curve i the southeast
quadrant means that the req :u'ed 'surplus in

terms of nonagricultural g . is pegged by
investment demand. The prige P (and the
terms of trade) adjust tp pe the surplus to

appear. . = . 3
The points P* and X“m fac :;mprescnt afull
cqulhbnum in which the co
and savings-investment are;
The two equilibrating pmcqsdén can be sum-
marized in one diagram, by Cﬁ:mﬁ
upper and Iower quadrants. of:fi naue 1
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southeast quadrzit shows that required ag:
ricuiturai savings is a dechmng funciion of X;
On the other hand, savings suppiy from the

rately| On the saviug's-investmé;f sidd; the

A- sccﬂor g with P. Thus, in g ilibrium an
increase in'r has to be aoc;ompanwd by a fall
in X, to kct.p savings-jnvest Sl balance,
This relation is drawn as the ** -mvest-»
ment”’ curve in figure 2. %
Thet story in the commodxty arkct is;
slightly more complicated. As ! 1is

drawn, an increase in nonagncul; hral output
(determined by the Keynesian cross in the,
no_rthcrst} will have to;be;acco
fall inP. The dominant mechanis:
come |effect in nouag;ncultura.l ommodity
demand—a decrease in P raises
tural real incomes enough to stimu Hate overall
demand for X. Again we denve i'a megative
relatiopship between P and X. For. stability,
the slope has to be less steep in the

-investment balance, as shg¢wn by the

§ odity market™" line in the I¢ft-hand di-
of figure 2. LA n 2

The other poss:tnhty is that increases in P
will stimulate aggregate demand for X, via ris- -
ing farm incomes. Thig case is orc likely
when @c agncultura! sector is largéirelative to
nonagriculture and is illustrated by the rising
“commoduy market’’ line in the f(hagr:un to

the right in figure 2. 3 i

. P

Comp ative Statics of Oufbut Levds and the
Tems:’éi Trade i
~ ’ i <"

Changes in policy or exogedous variables can
be viewed as shifting one or mare of the
curves appearing in figures 1 agd 2—the dia-
grams show how agnculturaj price and nonag-
ncultural output adjust © re-establish a dis-
turbed| equﬂ:bnum We work through several
cxampies in fthis section. They revegl that in-
teractions between sectors hold enough poten-
tial surprises:to keep the macropopcy tean
alert. 2,

First, figure 1 itself demon&mtes what hap-
pens when there is a downward shift (due to
bad wcazher. say) in the agrlcuitural supply
function. ! For a given agricultural price, ag-
ricultural incame will be lower because of the
loss inl outputl There will be both less savings
and lcss demand for .¥-goods originating in the
A-sector, causing the curves in tha northwest
and squthwest quadrants of figure 1 to shift
toward the horizontal axis. Tracing atound re--

1]

sponscsmtbedlaarﬁm(bqglmngnpomxs
say) shows that P must rise and X fall in i

‘new equilibrium—ihe whale graphical stinc

‘ture is d:splaced to the left. The adjustmen

mechkanism ig the slide downward of the de

mand curve 'in the northeast guadram—

aggregate demarsid isireduced’ by the income

loss ajtendant upon falling agricultural supply
- The sort of supply lshock shown in figure

easily can set-off a burst of inflation, # money

wages respend to the rising agricultural price

‘and (as discussed in more detail: below) drive

up N-sector costs in turn. A sequenca of suct

‘a’ shocks could keep.inflation going if, for exam-
‘ple, population growth runs ahead of the

growth rate ‘of agricuitural supply. . To dea

' with such a process formally would take us toc

far afield, but thf__, reader will recognize it
affinity to the Structuralist inflation model tha
Sunkel first proposed.?

A second set of implications can he draw:
regardmg agricultural trade. For- smphc;r:y
assume that imports come in under a guota o
' exports go out through a marketing s
effect, the government regulates the quanum
of trade. In figure 1, the upper quadrants wii
not be affected by changes in trade policy
because they relate intermal - incornes an«
prices to N-sector demand. In the lower quad
rants, however, required saving from agricul
tural’income will react to trade policy shifts
An increase in agricultural imports or reduc

‘tion’in exports, for example, will lead to an-e.
ante increase in the trade deficit or foreig
.savisg and a reduction in A-sectyr saving re
‘quired. As shown by the shifted ‘‘savings
‘investment’’ curvesin figure 2, a lbwer level o

X (and N-sector saving) is then consistent ©
equilibrium with a given P (and agriculturs
saving). The final outcome depends o
whether N-sector demand responds pesitiveh
or negatively to. P. In the latter case (when
N-sector income effects are important).; an in
crease in agricultural imports will casse P &

fall and generate cnough demand to lead to as

increase in X' (left side of figure 2) Bott
changes would favor urban dwellers, unde
conditions in which their share in egonemi
activity {and V-sector demand) is large. In t&
circumstances, a poiitical coalition in favor ¢
gaining easy -access to im coulld form
Examples might be the mwpsﬁvmm
[ — | BRI B 5

'h&wh%mﬁpmmﬂ
Sunkeliyoe indatien in an i=lepoadesd & [
the same model as in fgure 1. T“tr-r m'lés“‘uﬁé“
sround, R BT
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Figure 2. Mode!ofthelglic t
®, X comblnnﬂons in' tll!
balance

of the Corn Laws in England i
tury, or the domestic Suppos

ricultural goods gencrau a thi
- static tale. The analysis is a i
take it :n steps.  °

n'c:iiture (point A in figure
level of required agricuitural $
away from the origin. Assum
that demand for nonagricult
independent of P. Then the em
will lcad to a higher X from t

on required agncultural savings if
east appears to have an ambjguous
cause X rises (lower required sa¥i

savings for a given X). However, {
vamishes when we recognize :
response in the northeast is sybjegt to an ex-
penditure leakage that does mptter in the
southeast. The Keynesian cr%n shows multi-
plier demand stimulated by X| forijtseii, after
demand for agricultiral products
- ricultural income is netted ou
quadrant shows the gaprc

L s T . :

m nonag-
’I‘Hc southeast

‘are particularly prone t

cm investoscnt

U+ P CH e S S

and overall savings fr
by X. The difference
response of required
P—to the increase in
Now reintroduce the
N-sector demand on P. ﬁy

and thus of

atalier’s prin-

* ciple, a positive relatio b.tp theans that the

increase in X just discuss
demand increments t

nism, so the initial inc
spending will be reinforced

mous spending on no
extreme response is u
does shaw that when

blguous output: respo 3
may be the rule. Setm-u:f stria
sucn

A fourth story is basedion ¢
marginal pmpenmty to
ricpitural incomes, ‘for
come distribution shift.
autoncrnous . Spending &
price, the ‘demand line i
rant of] ﬁgm-c 1 becomes
incipient increase in X.
rants, the result would
agricultural savings: and
curves sthyed put. Ho




cmwu&ty ‘and Taylor

ten oui The ﬂattcuing, in! fact,
strong enough to lead to a highér
price, for l?#&xon sketched aboy

the comsumption increment in the nd)i'thcast
quadrant lcaks to demand i for tural®
commadities, while the whale effect is cap-

tured in the savings response belaw. In the
northwest qu t, the price increpse iwould
lead to’ hddmonal demand for nouagnculmrc if
it responds posmvcly to P, or pen the
initial impact in the opposite case. ce agmn,
income| effectsican foil the expdnsionafy-im-
pact of an increase :in the: nanakn:ultu.ral
propensity to consume. Butip will rise
rcgardless of the output reSponde i
Finaily, consider an increase 'in he Lrban
money wage Fromthe aqsumpunn mark-up
pricing, the wage increase will driye; up the
price le‘vel perhaps after alag.‘For imcqual
urban .income distribition (as pos 'tgd by.
Kuz:netk and—-indéed—Lewis) it:also may in-
crease the overall propensity*to co sume, as
the: waéc bill rises relamre to total
import costs. B
We can dccomposc r.h.: eﬂ‘cct of
mcreasé using results prckusly dcii:ed{. The
nonagricultural price increase cuts b
purchasing power of agricufture, sHifti
curves as in the left- hand quadrants df figure 1.
Hence,|We would expect the agricultut i
to rise and nonagricultural output tq fall ﬁ'om
the wage increase.
At the same time, the nonagnc' ural .pro-
pensity to consume goes up. Asjst 1scusscd
P will He given another upward nud sbut the
output responsc can have either s Fn sum,
the wade increase will lead to highef grices in
both sectors, but output can ghift either way.
In at least one empirical model e bod ng
agncu!'hrer‘nonagnculture interactiang of: the
“type stressed here, ar urban wag incréase
leads output to :xpzmd (see McCarthy and
Taylor). The rising wage offsats the loss in

shift in| the agricultural supply:fungtion, but
only at|substantial mﬂal.mna.ry ostl The: di-
lemma !posed by the! structuralist i!lﬁauon
model sketched above begms to bit f ‘ '

1 " ik

Economic Dualism, Marketed Surpl s,
and Trade

The model just describc_:d lets the a
price vary to clear the market, witp jincome

capital-labor ratiobeing substantially

aggrega{tc demand implicit in any downward -
in

s Pon-xeyu ' Economica end - 307
mstnbunon shifty between! the sectnq hgmg.F
inig aggregate dema.ndmhm;wﬂhmi}r Mow!
we take'a soméwhat longer term v
n wWhich techneipgical conditions, : h‘p—
ply:functions, dnd patterns of demand idictate’

porise. S‘peclﬂcally wbcpﬁsdcr
an bcounmy ih which® there is twhndbgca.l!
dualism in the derse of wide
technique ‘between the sectors .(wlh the|
ml
nonagriculture), surplus labér due to d’highly'
elastic labor supply function, and br.a con-:
centiation in demhand from labor incodhes on'
agncultural (or f+od) commodities. '
avoid unilluminating mathematics, ¢
capital are assurtied to be freely s iftahle
twer.n the sectol and fixed coefﬁc' ts for

pnce ‘be the numnjeraire. Then by the usump—
tion that.agriéul e is labor-intensive, an in-'
crease in the agricultural price P will increase
the wage w and lower the profit rate r. The real
wage in terms of food (g = w/P) is' also an
increasing funqtion of P, on Stolper-
Samuelson lines.| However, as P rises it has an
increasingly weaker positive effect on g (the:
second derivative'is negative), due ta a rising
relative cost of capital inputs. (See 'Chichil-:
nisky for a proof, as part of ‘a full t‘orl?al de-

" velopment of th¢ model.)

By the.surplus labor assumption, thé in-
crease in.q in rgsponse to P will more
workers into production according ta the labor

supply function|* But since asnculm is
labor-intensive and the tapital stockig fixed,.
total agricuit
Rybczynsk: theofem. The mechanics are illus-

trated in figure 3. A tising agncultuﬁ price

provides more lpbor along the curve'in the
southwest quadrant, which in turn stiraulates -
an increase in agricultural cutput (Z)rm the

southeast. Ref{;%on around the 45°-n¢ in the:
northeast qua

on the vertical aXis peinting up. Reading the:
diagram in reverse shows that an ‘in¢rease in.
demand for Z (fdr export, say) wbuld lnw to

’Fmsuanwnu l&:ﬂﬂﬂﬂﬂ&ﬂﬁ}
ﬁl’llq-q.+ﬁ.[..\l'hhrl',h

output will increase by the-

t allows measurepent of 7+

w:hmmmt\mhﬁm:&ﬂhﬂ o ey |
Teiin

ployment. In a wurpius i
very small.
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| 'be accompanicd-by:-more.ci' is
. higher agricultural price; .|
Sofﬂl‘vﬁosood-m_
sponse depends on prica in
But nothing has been sajd ¢
extra labor income from
gets spent.’ Suppos. £
increment goes toward<eg

tural goods. Demand mu'ro the eases in
employment and: output}, eXCess ag-’
ricultural supply after sajes pq nal con--

" sumption may not bg very re vp at-
. all. The northwest: quadranéu
trates a case in which. around

income is spent on “food." Thﬂ,
exaggeratcd -but does ﬂlu ;

. A-sector output minus dcma increases only
slightly as the price P.isi doubledIndeed, at

may even be perverse. When rej;tatcd_;in a
plausible though simplified general ¢quilibrium

' ; has been made out. 1to b?

-+

- -I

Mnrk_eted Surplus Woes
' |
Figure 3 illustrates an income
problem faced by countries in which the wage
good is used for export. Aq incr4ase in the
price to call forth extra supply is {frustrated,
-because the extra income résulting from in-
creased production’ largely gdcs to age goed
demand. ! .
Policy choice under these gircu stances is
* difficult, as experience in a aumber of coun-
tries suggests. When the a ultuzal product
is exported (wheat or beef in er:kna, rice in
Thailand) the government oﬁén tries to drive a
. "wedge between the acquisition and sale price
. of the wage good, to cut real consurer income
' and demand while ma;mauuag supply. Such
policy may fail on other grountls, hqwever. An
. example is increasing resistantce onfthe part of
| profit-income recipients to shifting the incomg
distribution toward agriculture via the high
. supply pnce {More generally, the| economic
| system-is Walrasian unstable[ (or carly s0),
| which makes management via the|price sys-
| tem a delicate task. |
. Even in a closed economy, |whcr the wagc
| good is not traded and A-sectpr desnand must
{ equal supply, similar pmble!ﬂs arise. For ex-
Iamp}c an mci‘casc in the cap:ta.l stock will

i |

B
g
- 5

Total
employment

devoted 'to food.

shift the mtercc;"t of the Ime i
quadmntofﬁguchaw m the origin.* For
a given employment leyel,| the dlagram shows

price P would have t4
income (northwest quj
lower real wage to dec
the southwest. After s

int), leading via a
aged supply in

a lower (or at best

slightly higher) level of emplo t overall.
What these results sHow[is that internal de-
mand conditions do nd it easy absorp-
tiqn of the capital-intengive{good: In Eckaus’s
terminology, there is proportions”
problem, exacerbated s of demand.
A bowdlerized Marxis} in rhta.t:on would
be that surplus from gricujtural produc-
" tion cannot be re gatory inceme
realignments against w government *
favoring nonagricuit guld (shift the de-

mand curve mthq_non wes q adrant tow:rd
the honzantal axis, 1

¢ The intercent repeesenty the
rkmwﬂwwnmmnlauﬂeﬁ




Chichiinisky and Tayior

I

c-ccur An cxampie wouid be 513{3 p _ ]
of the nonagricultural good financed | 31
on labor in&Sme. The Statinist reso
this set of difficuliies (first-enunciaie By
ticipants in the Snmct industrializatio tdebafc
of the 1920s) n:ught e mtﬂ%retcd ﬂk*lb thcse

lines. :

Problems \ﬁth‘Pollcy Chnnge f 'l .l 1

Chichilnisky. Sm:ularly, if the supply (

is also price-sensitive,: the trapsfi
curve between agriculture and nonagii
can cease/to be concave to the:origi:

Chichilnisky and Heal. These difficu 11;s ulti-

mately arise from pmducnon dualismi, far.tor
supply functions, and: »gdemand behayior, all
tending to destabilize the. system m the same
way. =i il i 1 [
Somewhat similar observauons ap:L y to the
model discussed in the first two: sectqons of
this paper. The relative price msens: ivity of
food demand and -the role of agncu!l ural ip-
comes as a savings source go together ere to’
generate potentially perverse résponses 10
standard policy ploys. In particular, gricul-
tural supply shortfalls may be highly isflation-
ary, fiscal spending may not stm'mlat | aggre-

gate dcmand extra food unports - have
strong effects on the intersectoral incame dis-
tribution, and demand may react positiyely to
an increase in the money wage. ! i
The implications of these results foql policy

are sobering. insofar as the models ade; uateiy
replicate sectoral mterdependendies i real
economies. In a two-sector framework| mod-
est ingenuity suffices to generate difficulties Qf

: L |

F 4

'+ they dos-and that t -pi’cbi-:"‘ &cedbgﬁ

-stra:ions that suc

-

%I

thctypeemphas hcre’!hque&mnn
whether or not : models capture slices of |

. likely  economic, fesponse. -Our,. mw;jia ‘that |
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