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RESUMO 

Neste t r a b a l h o , f o r m u l a - s e um modelo ma¬ 
c roeconômico de c u r t o p razo a f im de se 
d e r i v a r as i n t e r a ç õ e s e n t r e os s e t o r e s 
a g r í c o l a e n ã o - a g r í c o l a por o c a s i ã o da 
a p l i c a ç ã o de p o l í t i c a s de e s t a b i l i z a ­
ç ã o . As v a r i á v e i s exógenas são mudan­
ç a s n a s p o l í t i c a s f i s c a l , mone tá r i a e 
camb ia l e nos p reços i n t e r n a c i o n a i s . 
As v a r i á v e i s endógenas e x p l i c i t a m e n t e a¬ 
n a l i s a d a s são renda rea l para cada s e ­
t o r e p reços r e l a t i v o s . Os p r i n c i p a i s 
r e s u l t a d o s s ã o : ( a ) os p reços r e l a t i v o s 
tendem a v a r i a r quando a s v a r i á v e i s exó¬ 
genas v a r i a m ; (b) a produção a g r í c o l a e 
os p reços r e l a t i v o s da g r i c u l t u r a ten¬ 
dem a se r e d u z i r f a c e a p o l í t i c a s f i s ­
c a i s e m o n e t á r i a s e x p a n s i v a s mesmo quan¬ 
do a e l a s t i c i d a d e - r e n d a de demanda pa ra 
p rodu tos a g r í c o l a s f o r z e r o ; ( c ) embora 
o e f e i t o i n f l a c i o n a r i o de p o l í t i c a s mone¬ 
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t á r i a s e f i s c a i s e x p a n s i v a s s e j a maior 
quando a e l a s t i c i d a d e de o f e r t a de p ro ­
du tos a g r í c o l a s é b a i x a , os p reços nomi¬ 
n a i s da a g r i c u l t u r a tendem a c r e s c e r no 
máximo t an to quanto os p reços nomina is 
n ã o - a g r í c o l a s . Os e f e i t o s de d i v e r s a s 
p r e s s u p o s i ç õ e s a r e s p e i t o da e l a s t i c i ¬ 
dades de demanda e de o f e r t a sobre os 
r e s u l t a d o s do modelo são também d e r i v a ­
d o s . 



AGRICULTURE AND MACROECONOMICS EVENTS 

One b a s i c q u e s t i o n d e a l t w i t h in macro-mode ls 
i n v o l v i n g a g r i c u l t u r e i s re la ted to p o s s i b l e changes in 
r e l a t i v e p r i c e s r e s u l t i n g f rom m a c r o - p o l i c i e s - m a i n l y 
the monetary p o l i c y . I t i s the c a s e , f o r i n s t a n c e , o f 
the debate a s to whether i n f l a t i o n i s n e u t r a l o r n o t . 
BORDO (1980) i n d i c a t e s r a t h e r s t r i n g e n t c o n d i t i o n s under 
wh ich monetary changes would not produce any " r e a l " 
e f f e c t . To account f o r p o s s i b l e s h o r t run r e l a t i v e 
p r i c e changes due to monetary p o l i c i e s , BORDO i n d i c a t e s 
the l i m i t s to s u p p l y e l a s t i c i t i e s a t t r i b u t e d to 
t e c h n o l o g i c a l and i n s t i t u t i o n a l f a c t o r s . 

An i n t e r e s t i n g approach to t hese q u e s t i o n s i s to 
assume a two -sec to r economy, one of them nonfarm s e c t o r 
- i s s u b j e c t to macroeconomic p o l i c i e s wh ich end up 
a f f e c t i n g the o the r s e t o r - a g r i c u 1 t u r e - th rough s e v e r a l 
p o s s i b l e c h a n n e l s o f i n t c r s e c t o r i n f l u e n c e s . One 
j u s t i f i c a t i o n f o r t h i s approach i s p resen ted by 
STARLEAF ( I 9 8 2 ) : " t h e nonfarm s e c t o r i s so m a s s i v e tha t 
f o r a l l p r a c t i c a l pu rposes i t i s the macroeconomy" 
(STARLEAF , p. 8 5 8 ) . 

S t u d i e s o f the e f f e c t s o f mac ro -even t s upon 
a g r i c u l t u r e p resen t some oppos ing p o i n t s o f v i e w . 
TWEETEN ( I98O) po in ted out the r e l a t i v e l y low impor tance 
of b u s i n e s s c y c l e upon a g r i c u l t u r e in the p resen t d a y s . 
T h i s would be due to the low income e l a s t i c i t y o f 
domest ic food demand and to the growing impor tance o f 
f o r e i g n demand f o r a g r i c u l t u r a l p r o d u c t s . 
GARDNER (1981) added the o b s e r v a t i o n tha t economic 
r e c e s s i o n s have not been important s i n c e 1950 a n d , 
t h e r e f o r e , c o u l d not a f f e c t a g r i c u l t u r e anyway. C o n t r a r y 
to t h i s v i e w , STARLEAF (1982) p resen ted e v i d e n c e s 
s u p p o r t i n g the argument that i f macroeconomic p o l i c y 
a c t i o n s can have a t l e a s t s h o r t - r u n impacts upon rea l 
output of the macroeconomy i t can a l s o i n f l u e n c e the 
s h o r t - r u n per formance o f the farm economy, p a r t i c u l a r l y 
th rough farm output p r i c e l e v e l . 



On the o t h e r hand , t he re i s a lmos t a consense as 
f a r a s i n t e r n a t i o n a l m a c r o - v a r i a b l e s a s c o n c e r n e d . 
McCALLA (1982) e x p l o r e d i n t e r n a t i o n a l monetary l i n k a g e s 
wh ich t r a n s m i t domes t i c p o l i c i e s between c o u n t r i e s . The 
income e f f e c t s o f wor ldwide growth and r e c e s s i o n , the 
exchange r a t e and i n t e r e s t r a t e e f f e c t s upon a g r i c u l t u r e 
t r a d e a r e s t r e s s e d . Nonmonera t is t economis ts tend to 
r e c o g n i z e the impor tance o f t hese v a r i a b l e s too, a l t h o u g h 
some e n p h a s i z e t h e i r e f f e c t through the c o s t , and not 
demand, s i d e . 

BACHA (1982) p r e s e n t e d an i n t e r e s t i n g model in 
wh ich a g r i c u l t u r e appea rs a s a f a c t o r c o n d i t i o n i n g the 
deg ree o f i n f l a t i o n a s s o c i a t e d w i t h m a c r o - p o l i c i e s 
d e s i g n e d to reduce unemployment. SAYAD (1979) p resen ted 
a t w o - s e c t o r model to demonst ra te the c y c l i c a l c h a r a c t e r 
o f r e l a t i v e p r i c e s in the economy. However, t h e i r models 
s t r o n g l y r e l y on h i p o t h e s e s c o n c e r n i n g the 
n o n c o m p e t i t i v e n a t u r e o f the i n d u s t r i a l s e c t o r and the 
p resence o f f i x e d c o e f f i c i e n t p r o d u c t i o n f u n c t i o n . In 
a d d i t i o n , l abo r i s supposed to be p e r f e c t l y e l a s t i c in 
s u p p l y and the demand f o r a g r i c u l t u r a l p roduc t i s 
assumed to be o f u n i t a r y income and p r i c e - e l a s t i c i t i e s . 

The main d i f f e r e n c e s between the p a p e r ' s model and 
those f o r m u l a t e d by BACHA and SAYAD 1 a r e : (a ) 
a g r i c u l t u r e i s modeled a s a m a c r o - s e c t o r in the same 
way a s the b u s s i n e s s s e c t o r ; (b) c o m p e t i t i o n i s assumed 
in both s e c t o r s ; ( c ) s e c t o r a l p r o d u c t i o n f u n c t i o n s a re 
assumed to be o f the n e o c l a s s i c a l , d i m m i n i s h i n g r e t u r n s , 
t y p e ; (d) no r e s t r i c t i o n s a r e imposed upon e l a s t i c i t i e s 
o f l a b o r s u p p l y and o f demand f o r p r o d u c t s ; (e) both 
s e c t o r ' s l a b o r s u p p l i e s a r e f u n c t i o n s wage r a t e d e f l a t e d 
by w o r k e r ' s p r i c e i n d e x , i n c l u d i n g farm and nonfarm 
ou tpu t p r i c e s ; ( f ) a money market i s e x p l i c i t y d e f i n e d . 

1 See BACHA (1982) and SAYAD ( 1 9 7 9 ) . 



THE MODEL 

Assumpt ions and S t r u c t u r a l E q u a t i o n s 

A g r i c u l t u r e i s c h a r a c t e r i z e d by : 

(a ) an a g g r e g a t e d i m i n i s h i n g r e t u r n p r o d u c t i o n 
f u n c t i o n r e l a t i n g ou tpu t (Y- | ) to employment l e v e l (N^ ) , 
f i x e d c a p i t a l s t o c k ( K - ) and an exogenous s h i f t e r ( S ) : 

Y i = Y j ( N 1 , K 1 ( S ) (1) 

(b) an a g g r e g a t e demand f u n c t i o n g i v e n by the 
summation o f : s e c t o r a l consumpt ion f u n c t i o n ( C . ) 
depending on Y ] ; s e c t o r a l inves tment f u n c t i o n ( I } ) 
depending on i n t e r e s t r a t e ( r ) ; p l u s e x p o r t s to the 
nonfarm s e c t o r (A) depend ing on nonfarm income a t 
a g r i c u l t u r a l p r i c e s ( Y 2 P 2 / P 1 ) , where Y2 , P2 and P-|are r e a l 
nonfarm income, nonfarm p r i c e and farm p r i c e ; p l u s 
f o r e i g n e x p o r t s ( X ^ ) depend ing on P . , i n t e r n a t i o n a l 
commodity p r i c e (Pj-,) and exchange r a t e (p) ; minus 
consumpt ion impor ts from nonfarm s e c t o r (D) a t farm 
p r i c e s , depending on farm income a t nonfarm p r i c e s ; and 
minus imports f o r farm inves tment depend ing on r 1 . 

Y P P Y 
Y 1 = C ^ Y , ) + A ( ^ i ) + X 1 ( P 1 , P b , p) - - ^ D -1-1 ( 2 ) 

( c ) a l abo r s u p p l y f u n c t i o n where nominal fa rm 
wage r a t e (W^) i s a f u n c t i o n o f N^ , h ^ ( N ^ ) , m u l t i p l i e d 
by farm w o r k e r ' s p r i c e i n d e x , where i s the farm 
produc t w e i g h t : 

Farm investment does not appear in (2 ) because i t i s 
t o t a l l y imported from the nonfarm s e c t o r . 



W 1 = [ 9 1 P 1 + ( 1 " B \ ) ? l \ h 1 ( N 1 } (3) 

(d) a demand s i d e optimum c o n d i t i o n e q u a t i n g Wi to 
9 N, 

P« t imes the m a r g i n a l p roduc t o f l abo r L : 

1 3 N 1 

3 Y 
W = P. - (4) 

3 N 1 

Nonfarm s e c t o r i s c h a r a c t e r i z e d by : 

(a ) an a g g r e g a t e d i m i n i s h i n g r e t u r n s p r o d u c t i o n 
f u n c t i o n r e l a t i n g ou tpu t Y£ to employment l e v e l (N2) and 
c a p i t a l s t o c k (1¾) 

Y 2 = Y 2 ( N 2 ' V ( 5 ) 

(b ) an a g g r e g a t e demand f u n c t i o n g i v e n by the 
summation o f : s e c t o r a l consumpt ion ( C 2 ) depend ing on 
di sposab I e nonfarm income, Y2 minus t a x e s ( T ) ; p l u s 
s e c t o r a l inves tment depend ing on r; p l u s government 
e x p e n d i t u r e s (G) ; p l u s consumpt ion e x p o r t s to the farm 
s e c t o r ( D ) ; p l u s e x p o r t s f o r fa rm investment I ] a t 
nonfarm p r i c e s ; f o r e i g n e x p o r t s ( X 2 ) depend ing on p and 
P 2 ; minus impor ts from farm s e c t o r (A) a t nonfarm 
p r i c e s ; minus f o r e i g n impor ts (M) depend ing on p and 
nonfarm income d e f l a t e d by i n t e r n a t i o n a l impor ts p r i c e 
(Pro)-

Y P P 

Y 2 =

 C 2 ( V T ) +
 ' 2 ( r ) + G + D ( - ^ - ! - ) + ~ L ( R ) + X

2

( P ' P 2 ) 

P 2 P 2 

P Y P P Y 
- — A — - M(p, -LI) (6) 

P 0 P, P 
2 1 m 



( c ) a l a b o r s u p p l y f u n c t i o n where nominal nonfarm 
wage r a t e i s a f u n c t i o n o f h^ ÍN^)» m u l t i p l i e d by 
nonfarm w o r k e r ' s p r i c e i n d e x , where 02 i s the farm 
product w e i g h t : 

w2 = [ e 2 P 1 + (1 - e2)P2J n 2 ( N 2 ) (7 ) 

( d ) a demand s i d e optimum c o n d i t i o n e q u a t i n g W2 to 
3 Y 2 

P9 t imes the marg ina l p roduc t l abo r 
9 N 2 

a Y 
W = P — ± (8) 

3 N 2 

The money market i s d e f i n e d by e q u a t i n g the 
exogenous nominal money s u p p l y ( L Q ) to the nominal 
money demand, t ha t i s , p r i c e l e v e l (P) t imes r e a l 
demand ( L ) , which i s a f u n c t i o n o f i n t e r e s t rate and r e a l 
a g g r e g a t e ou tpu t . The l a t e r i s equa l to nominal ou tpu t 
d e f l a t e d by a g g r e g a t e p r i c e l e v e l . 

Y P + Y P 

L o = P L ( r , J - J Ll) ( 9 ) 

and 

P = a 1 P ] + a 2 P 2 ( 1 0 ) 

where a-| and a 2 a r e the w e i g h t s o f P] and P2 
r e s p e c t i v e l y , in the a g g r e g a t e p r i c e l e v e l ( P ) . 

The sys tem o f e q u a t i o n s ( 1 ) to ( 1 0 ) i n c l u d e 10 
endogenous v a r i a b l e s ( Y j , Y 2 , P] » P2» Wj, W2, N« , N2 , r 
and P ) . Exogenous v a r i a b l e s , the e f f e c t s o f wh ich w i l l 
be s t u d i e d , a r e : S , P b , p, T , G , Lo- G i ven the 
o b j e c t i v e s o f the paper the s t r a t e g y used was to 
e l i m i n a t e , W2, N1, N 2 , r and P , so as to remanin w i t h 
four e q u a t i o n s r e l a t i n g changes i n Y } , Y 2 , P i and P2 to 
changes in the exogenous v a r i a b l e s . 



E q u a t i n g (3) and ( 4 ) , e x p r e s s i n g in terms o f 
r e l a t i v e r a t e o f c h a n g e , one o b t a i n s 

Y2 i s the s h a r e o f nonfarm produc t in the farm w o r k e r ' s 

d - e j p , 
i ndex ' c , i s the i n v e r s e of the 

0 ] P 1 + (1 - e ])p 2

 3 

d h i N i 

l a b o r s u p p l y e l a s t i c i t y 1 < and i s the 
dN, ~h~ 

1 .1 
e l a s t i c i t y o f the m a r g i n a l p roduc t o f l abo r w i t h r e s p e c t 
to the employement l e v e l . 

. 6 Y i 
6N 1 N 1 

1 dN 1 6 Y 1 

6N 

E x p r e s s i n g (1) in terms of r e l a t i v e r a t e s o f 
change and u s i n g (11) r e s u l t s in 

Y 1 = e , (P - P ) + E S (12) 
1 1 1 2 s 

where e . = 1 2 w i t h U. be ing the a g r i c u l t u r a l 
1 *i ' °i 

outpu t e l a s t i c i t y w i t h r e s p e c t to the l e v e l o f 
employment. E] i s the a g g r e g a t e e l a s t i c i t y o f s u p p l y o f 
the a g r i c u l t u r a l s e c t o r . cs i s the e l a s t i c i t y o f Y^ 
w i t h r e s p e c t to S . 

I t can be shown tha t £ 3 goes to z e r o i f one o f the 
f o l l o w i n g c o n d i t i o n s o c c u r : (a ) Y2 9 o e s to z e r o , that i s , 
nonfarm goods a r e not i n c l u d e d in the farm w o r k e r ' s 



p r i c e s i n d e x ; (b) <J>-j goes to i n f i n i t y , t ha t i s , l a b o r 
s u p p l y i s p e r f e c t l y i n e l a s t i c w i t h r e s p e c t to wage r a t e ; 
( c ) 11- goes to z e r o . On the o t h e r hand , e., goes to 
i n f i n i t y i f to z e r o , t ha t i s , l a b o r s u p p l y i s 
p e r f e c t l y e l a s t i c . 

By a p rocedu re a n a l a g o u s to the p r e v i o u s o n e , one 
can o b t a i n 

Y 2 = e 2 ( P 2 - P } ) (13) 

u s i n g e q u a t i o n s (7) and (8) to o b t a i n N 2 , wh ich i s 
subs t i tu ted i nto ( 5 ) • 

In (13) ^2 = 1 ! 2 V 1 / ( 0 2 " ° 2 ) , where Y 1 i s the s h a r e 
of the farm output in nonfarm w o r k e r ' s p r i c e i n d e x . 
Other s imbo l s have ana logous meanings as those a p p e a r i n g 
in £ 1 . 

E x p r e s s i n g ( 2 ) in terms of r e l a t i v e r a t e s o f 
change one o b t a i n s 

Y . = a Y 0 + a . P . + a 0 P 0 + a. P. + a p ( 1 4 ) 
1 Y 2 1 1 2 2 b b p 

whe re : 

V a y a

 k x n x l P l - k a n a y + ^ " ' V 
a Y " i -c, + k d n d y ' a ' " 1 - c, + k d n d y 

k n + k ,(n , - 1 ) k n , P k a ay d dy x x l b 
a = — , a . = —•• 

2 1 - C 1 + k . n . b 1 - C. + k ,n. 
1 d dy 1 d dy 

x x l p 

% " 1 " C l + k d n d y 



where k. s t a n d s f o r the s h a r e o f each i tem in the 
a g g r e g a t e farm demand, n,.. s t a n d s f o r the demand 
e l a s t i c i t y o f each i tem s u b s c r i p t ) w i t h r espec t to 
the v a r i a b l e r e p r e s e n t e d by the second s u b s c r i p t , and C] 
i s the m a r g i n a l p r o p e n s i t y to consume in the farm sec to r . 
Most p r o b a b l e s i g n s a r e : ay > 0 , ot-b > 0 and ap < 0 ; 
a2 > 0 and a i . < 0 w i l l ho ld more p robab l y the h i g h e r the 
s h a r e o f fa rm goods s o l d to nonfarm s e c t o r , the h ighe r 
the income e l a s t i c i t y o f the nonfarm demand f o r farm 
g o o d s , the h i g h e r the income e l a s t i c i t y o f fa rm demand 
f o r nonfarm g o o d s , and the h i g h e r the p r i c e - e l a s t i c i t y 
o f f o r e i g n demand f o r fa rm g o o d s . 

E x p r e s s i n g e q u a t i o n (9) i n terms of r e l a t i v e r a t e s 
o f c h a n g e , and u s i n g ( 1 0 ) , one o b t a i n s : 

C - n. (Y. + Y j - A P - A 9 P. 

V 

where r)|_y and rii_r a re the income and i n t e r e s t e l a s t i c i t y 
o f money demand and A. s t a n d s f o r the sha re of one 

a l P 1 
s e c t o r in the p r i c e l e v e l index e g . , A^ = . 

E x p r e s s i n g (6 ) in terms o f r e l a t i v e r a t e s o f 
change and u s i n g (15) r e s u l t s i n : 

where 

ft - 2 t ft - 1 r L r 

3 t p > 3 L y 

k ' k 'n ~ P - k'nm 
B = 9 6 = s m P 

g y P VJ 



k ^ 2 P 2 " + k a ( 1 - V " k i , ' ^ - ki V A 2 
B -

V 

KKy - » + k i , + k d % " Ki V A , 
6, - — 

k-n K d n d y -
 k i ^ r r - n L y 

= m my ^ = L 
m u Y u 

n. 

and u = 1 - c + k ' r i + k 'n - k'( — ]— n. 
2 m my a ay I r\ Ly 

where C2 i s the marg ina l p r o p e n s i t y to consume in the 
nonfarm s e c t o r ; k 1 . i s the sha re o f each i tem in 
a g g r e g a t e nonfarm demand, and n. . i s a s d e f i n i d 
p r e v i o u s l y . The f o l l o w i n g s i g n s a r e expe ted to h o l d : 
B f < 0 , BL > 0 , 6 < 0 , 6 > 0. 

p m 
I t i s expec ted tha t B2 < 0 « However i t i s 

p o s s i b l e t ha t B2 > 0 i f k a i s too h i g h a n d / o r n,ay too 
s m a l l . B l i s a l s o expec ted to be p o s i t i v e . However, 
the o p p o s i t e may o c c u r i f k a i s too h i g h and riay too 
sma l l o r i f the impact of a change in a g r i c u l t u r a l p r i c e s 
on l i q u i d i t y a n d , t h e r e f o r e , on inves tment i s v e r y 
impor tan t . The s i g n o f By i s a l s o d u b i o u s . I t would be 
p o s i t i v e u n l e s s a r i s e o f the farm income and, t h e r e f o r e , 
o f the i n t e r e s t r a t e ( i n the money marke t ) can s t r o n g l y 
reduce the l e v e l o f i n ves tmen t . 



T h e o r e t i c a l R e s u l t s 

E q u a t i o n s ( 1 2 ) , ( 1 4 ) , (13) and (16) can be seen 
a s a sys tem o f a g g r e g a t e demands and suppl i e s f o r 
a g r i c u l t u r e and nonfarm s e c t o r s . In m a t r i x n o t a t i o n i t 
can be r e p r e s e n t e d by : (17) 

' ° "£' £ ' l f?ll f 5 s S 

1 -oe y - a , - a 2 Y., a f e P b + a p P 

0 1 e 2 £ 2 P 1 

- B y 1 -B , - 3 2 P 2 6 t T + B L t + 6 g Ê + 8 p P + B m P m 

and can s o l v e d by C r a m e r ' s r u l e . T a b l e 1 p r e s e n t s ^ the 
s i g n s o f the e f f e c t s o f each exogenous v a r i a b l e on Y i , 
Y 2 , P i and P 2 1 . 

Excep t f o r changes in S , i t i s to be n o t i c e d that 
Y ] and Y 2 move in oppos i te d i r e c t i o n . With r e g a r d to P] 
and P 2 , i n a l l c a s e s in wh ich d e f i n i t e s i g n s were 
o b t a i n e d , they move i t the same d i r e c t i o n . 

A b e t t e r u n d e r s t a n d i n g o f the r e s u l t s can be 
reached by c o n s i d e r i n g the e f f e c t s o f the exogenous 
changes upon r e l a t i v e p r i c e s . 

When Y1 i n c r e a s e s due to an exogenous change in S , 
t h e r e w i l l be an i n c r e a s e in ?2 a s w e l l . The l a t e r 
i n c r e a s e i s a t t r i b u t e d to the r e d u c t i o n in P 1 / P 2 . In 
the economy a s a who le , the output o f a g r i c u l t u r e grows 
r e l a t i v e l y to nonfarm o u t p u t . 

An i n c r e a s e in Pb tends to i n c r e a s e a g r i c u l t u r a l 

2 See append i x f o r d e r i v a t i o n s o f t hese e f f e c t s 



I n c r e a s e s in p tend to reduce both P^ and P 2 . 
Other a b s o l u t e and r e l a t i v e r e s u l t s a re i n d e t e r m i n a t e . 

Changes in T , L G , G and P m can be a n a l y s e d j o i n t l y . 
Anyone of t hese v a r i a b l e s a f f e c t s nonfarm a g g r e g a t e 
demand. Take the c a s e of an i n c r e a s e in L Q . T h i s tends 
to s t i m u l a t e nonfarm demand a n d , t h e r e f o r e to i n c r e a s e 



?2 r e l a t i v e to P ] . As a r e s u l t Y2 i n c r e a s e s and Y ] 
d e c r e a s e s , each change be ing p r o p o r t i o n a t e to the 
r e s p e c t i v e s e c t o r ' s s u p p l y e l a s t i c i t y . 

I n t e r p r e t a t i o n of The R e s u l t s 

The model p r e s e n t e d in t h i s paper r e v e a l e d 
s e v e r a l i n t e r e s t i n g a s p e c t s wh ich a re d i s c u s s e d b e l l o w . 

Why do r e l a t i v e p r i c e s change when exogenous 
v a r i a b l e s change? When the c a u s a l change i s due to a 
nonfarm demand s h i f t e r , the key f a c t o r a l l o w i n g r e l a t i v e 
p r i c e changes i s the p r i c e - e l a s t i c i t y o f farm e x p o r t s . 
For e x a m p l e , i f L G i n c r e a s e s , both Pi and P2 a l s o 
i n c r e a s e ; however , I f n x 1 P l < 0 Pi w i l l i n c r e a s e l e s s 
than P 2 . In the l i m i t , w i t h n x l P l P i w i l l not 
change and P2 w i l l i n c r e a s e . 

When the c a u s a l change i s due to a farm demand 
s h i f t e r , the key f a c t o r s a r e r i x 2 P 2 , n m y a n c l r imyAlLr-
A g a i n we have th ree f a c t o r s not b e l o n g i n g to e i t h e r 
farm o r nonfarm s e c t o r . In t h i s c a s e , P2 w i l l not grow 
a s much a s Pi (when i n c r e a s e s , f o r i n s t a n c e ) , due to 
the p o s s i b i l i t y of r e d u c t i o n in e x p o r t s and investment 
and o f i n c r e a s e in impo r t s . 

S e c o n d , why i s farm output reduced by e x p a n s i v e 
f i s c a l and monetary p o l i c i e s d e s i g n e d to i n c r e a s e 
employement in the nonfarm s e c t o r ? The s h o r t e s t answer 
to t h i s q u e s t i o n i s t ha t the i n c r e a s e in P 2 / P 1 needed 
s t i m u l a t e nonfarm ou tpu t w i l l n e c e s s a r i l y reduce farm 
o u t p u t . In t h i s model r e l a t i v e p r i c e s a f f e c t a g g r e g a t e 
s u p p l y t h rough the l abo r m a r k e t s . When P 2 / P ] i n c r e a s e s , 
in the nonfarm l a b o r market demand d i s p l a c e s to the 
r i g h t more than s u p p l y goes to the l e f t . As a r e s u l t 
the employment l e v e l i s i n c r e a s e d in the nonfarm s e c t o r , 
the o p p o s i t e o c c u r r i n g in the farm s e c t o r . The r e l a t i v e 
e f f e c t on o u t p u t s depends on s u p p l y e l a s t i c i t i e s . If 
t h i s e l a s t i c i t y i s h i g h e r in the nonfarm s e c t o r , Y2 w i l l 



grow p r o p o r t i o n a t e l y more than the d e c r e a s e in 

I t shou ld be e n p h a s i z e d a t t h i s p o i n t t h a t , 
c o n t r a r y to usua l t h i n k i n g 3 , a g r i c u l t u r a l r e l a t i v e p r i c e 
shou ld p r e s e n t an a n t i - c y c l i c a l b e h a v i o r , so tha t an 
e x p a n s i o n in the nonfarm s e c t o r shou ld be f o l l o w e d by a 
f a l l i n P ] / P 2 -

How a r e the r e s u l t s a f f e c t e d by a s s u m p t i o n s 
r e g a r d i n g the i n c o m e - e l a s t i c i t y o f nonfarm demand f o r 
farm p roduc t s ( nay )? What a r e the r o l e s of suppy 
e l a s t i c i t i e s ? 

I t i s usua l to t h i n k t ha t i n t e r a c t i o n s between 
a g r i c u l t u r e and nonfarm s e c t o r a r e impor tant o n l y i f 
nay i s d i f f e r e n t from ze ro 1 * . To examine t h i s a s p e c t , we 
c o n s i d e r nay = 0 wh ich i m p l i e s ay = 0. In t h i s c a s e , an 
e x p a n s i v e monetary or f i s c a l p o l i c y w i l l s t i l l a f f e c t 
a g r i c u l t u r e . I t i s p o s s i b l e to show tha t the i n c r e a s e 
nonfarm demand i n c r e a s e s P 2 r e l a t i v e to P-
( u n l e s s e 2 °°) and t h e n , by the s u p p l y s i d e , w i l l 
reduce farm o u t p u t . The d i f f e r e n c e i s t ha t now the 
l a r g e r nonfarm o u t p u t w i l l not s t i m u l a t e a g g r e g a t e farm 
demand (because ay = 0) a n d , t h e r e f o r e P ] / P 2 w i l l 
d e c r e a s e more than when oty < 0 . One c o u l d even say t h a t 
the i n t e r s e c t o r i n t e r a c t i o n can be s t r o n g e r when n^y=0 . 

We now tu rn to the r o l e s o f s u p p l y e l a s t i c i t i e s . 
One o f s t r u c t u r a l i s t h y p o t h e s i s in tha t e i i s low and 
e 2 i s r e l a t i v e l y h i g h . L e t ' s t ake then two l i m i t 
c a s e s : e i 0 a n d / o r e 2 -> 0 0 . I f e 2 °°, an i n c r e a s e in 
nonfarm demand, by monetary or f i s c a l p o l i c y , w i l l 
i n c r e a s e nonfarm outpu t w i t h no change in r e l a t i v e p r i c e . 
As f a r as nAy > 0» nominal a g r i c u l t u r e p r i c e w i l l g row, 
but t h i s i n c r e a s e w i l l be f o l l o w e d by nominal nonfarm 

3 S e e , f o r i n s t a n c e , SAYAD ( 1 9 7 9 ) . 

" S e e , f o r i n s t a n c e , TWEETEN (1980) 



p r i c e s , so a s to l e a v e r e l a t i v e p r i c e s unchanged. T h i s 
means t h a t , when £2 ~* °°» o n l y nonfarm output and 
employment w i l l i n c r e a s e ; fa rm outpu t and employment 
w i l l not be a f f e c t e d by tha t p o l i c y . Nominal p r i c e s 
w i l l i n c r e a s e and an i n f l a t i o n a r y e f f e c t may r e s u l t . 
T h i s l a t t e r e f f e c t w i l l not happen i f riAy = 0. 

When £] 0 , e x p a n s i v e monetary or f i s c a l p o l i c i e s 
w i l l i n c r e a s e nonfarm ou tpu t and employment more than 
o t h e r w i s e , farm output and employment w i l l remain 
u n a f f e c t e d , nominal p r i c e s w i l l i n c r e a s e more than 
b e f o r e , but P ] / P 2 w i l l f a l l to permi t the nonfarm 
expans i o n . 

CONCLUDING REMARKS 

One impor tant r e s u l t of t h i s paper i s the f a c t in 
the s h o r t run a g r i c u l t u r a l and nonfarm b u s i n e s s s e c t o r s 
compete w i t h each o the r when one o f them i s s u b j e c t to 
demand s t i m u l u s . A l t h o u g h t h i s may appear an o b v i o u s 
c o n c l u s i o n , i t i s v e r y u s u a l to f i n d a n a l y s e s 
s u g g e s t i n g t ha t the economy can be expanded by 
s t i m u l a t i n g e i t h e r a g r i c u l t u r e or nonfarm b u s i n e s s . 
S i n c e the major f a c t o r d e t e r m i n i n g s h o r t run growth i s 
the r e l a t i v e p r i c e , i t e a s y to u n d e r s t a n d , excep t f o r 
s u p p l y s i d e s h o c k s , tha t a s e c t o r can expand o n l y i f the 
o t h e r reduces i t s ou tpu t and employment. I f the 
r e s p o n s i v e n e s s to r e l a t i v e p r i c e changes d i f f e r s between 
s e c t o r s , a net r i s e in a g g r e g a t e income and employment 
i s p o s s i b l e to be a t t a i n e d however. 

A f i n a l impor tant a s p e c t r e l a t e s to the 
a s s o c i a t i o n between a g r i c u l t u r e and i n f l a t i o n . In 
g e n e r a l a g r i c u l t u r e i s s a i d to d i r e c t l y c o n t r i b u t e more 
to i n f l a t i o n when a g r i c u l t u r a l p r i c e s r i s e s more than 
nonfarm p r i c e s . T h i s paper shows tha t t h i s happens 



when s u p p l y shocks ( l i k e a r i s e in P5) o c c u r but not 
when nonfarm demand i s expanded by monetary o r f i s c a l 
pol i c i e s . 

Of c o u r s e a g r i c u l t u r e p l a y s a r o l e as a 
c o n d i t i o n i n g f a c t o r d u r i n g the p r o c e s s o f nonfarm 
e x p a n s i o n . For i n s t a n c e , even i f nonfarm a g g r e g a t e 
supp l y were p e r f e c t l y e l a s t i c , an e x p a n s i o n in t h i s 
s e c t o r ' s demand can be i n f l a t i o n a r y because 
a g r i c u l t u r e ' s s u p p l y i s i n e l a s t i c , and would s t a r t a 
p r o c e s s o f r i s i n g nominal p r i c e s . But t h i s p r o c e s s 
would end up w i t h nominal nonfarm p r i c e s r i s i n g a s much 
as a g r i c u l t u r a l p r i c e s . I t i s not p e r f e c t l y c l e a r t ha t 
a g r i c u l t u r e i s the i n f l a t i o n a r y s e c t o r in t h i s c a s e . 
I ndeed , i t i s even more d i f f i c u l t to a c c e p t a g r i c u l t u r e 
as the i n f l a t i o n a r y s e c t o r in some s t r u c t u r a l i s t models 
in wh ich a c o m p e t i t i v e a g r i c u l t u r a l s e c t o r f a c e s a 
m o n o p o l i s t i c i n d u s t r y s e c t o r . 

What seems to be i m p l i c i t in many f o r m u l a t i o n s 
r e g a r d i n g e x p a n s i o n a r y p o l i c y i s t ha t somehow 
a g r i c u l t u r e i s a b l e to p resen t s h o r t - r u n ou tpu t g row th . 
T h i s s h o r t run i s to be unders tood as the p e r i o d o f t ime 
needed f o r monetary o f f i s c a l p o l i c y have i t s e f f e c t s 
sp read ove r the economy. In many c a s e s , t h i s growth in 
a g r i c u l t u r a l ou tpu t i s a t t r i b u t e d to weather c o n d i t i o n s 
or to the c o n t i n u o u s adop t i on o f t e c h n o l o g i c a l i n o v a t i o n 
by a growing number o f f a r m e r s . I t i s p o s s i b l e to 
o b t a i n the s h o r t run r a t e o f a g r i c u l t u r a l ou tpu t growth 
needed to i n h i b i t the i n f l a t i o n a r y e f f e c t o f a g g r e g a t e 
nonfarm demand e x p a n s i o n a r y p o l i c i e s . As an i l l u s t r a t i o n , 
t ha t r a t e i s d e r i v e d f o r the c a s e o f p e r f e c t l y e l a s t i c 
nonfarm a g g r e g a t e s u p p l y 5 : 

T h i s h y p o t h e s i s i s o f t e n made f o r an economy o p e r a t i n g 
w i t h e x c e s s c a p a c i t y . 



SUMMARY 

AGRICULTURE AND SHORT RUN MACROECONOMICS 

A s h o r t run macro-model i s f o rmu la ted to d e r i v e 
the i n t e r a c t i o n s between farm and nonfarm s e c t o r in 
response to s t a b i l i z a t i o n p o l i c i e s . Exagenous v a r i a b l e s 
a r e changes in f i s c a l and monetary p o l i c i e s , exchange 
r a t e , and i n t e r n a t i o n a l p r i c e s . Endogenous v a r i a b l e s 
e x p l i c i t l y a n a l y z e d a r e farm and nonfarm rea l incomes 
and nominal and r e l a t i v e p r i c e s . Main r e s u l t s o f the 
model a r e : (a ) r e l a t i v e p r i c e s tend to change when 
exogenous v a r i a b l e s c h a n g e ; (b) farm ou tpu t and r e l a t i v e 
p r i c e tend to be reduced by e x p a n s i v e f i s c a l and 
monetary p o l i c i e s even I f income e l a s t i c i t y o f demand 
f o r farm p r o d u c t s i s z e r o ; ( c ) a l t h o u g h the i n f l a t i o n a r y 
e f f e c t o f e x p a n s i v e monetary or f i s c a l p o l i c y i s h i ghe r 
the lower the e l a s t i c i t y of s u p p l y o f farm p roduc t s , farm 



nominal p r i c e s tend to i n c r e a s e a t most a much as 
nonfarm nominal p r i c e s . The e f f e c t s o f s e v e r a l d i f f e r e n t 
assumpt ions r e g a r d i n g s u p p l y and demand e l a s t i c i t i e s 
upon the model r e s u l t s a r e d e r i v e d . 
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APPENDIX 

In t h i s append i x the e f f e c t s o f ^ r e l a t i y e changes 
i n the exogenous v a r i a b l e on Y * i , Y 2 , P i and P 2 a r e 
p r e s e n t e d . 

E f f e c t s o f Changes in S 

(a ) Si - £ s l "11 = 

as s IrI 

e 2 ( a 1 + a 2 ) + a £^{^>^ + ̂ 2 ) + - a 1 B 2 

s e 1 [ ( 6 l + 6 2 ) + 6 y ( a 1 + a 2 ) ] + e 2 [ a 1 + a 2 ) + a y ( 3 ^ 6 2 ) ] + a 2 6 1 - a 1 B 2 

where | f | i s the de te rm inan t o f the m a t r i x in (17) and 
|r i j | and i s the m a t r i x minor i j . The s i g n s of these 
d e t e r m i n a n t s a r e < 0 and |r| < 0. Then i f e s > 0, 
6Y 
—~- > 0. 
OS 

« V 2 |r j - B e 2 ( g 1 + a 2 ) - ^ ( 6 , + ¾ ) 
V b / •7?— = - C = - C ; ; > 0 

s |r| s l rl 

6s 5 |r| 5 |r| 
3 2 + a 2 3 

u n l e s s a 8 > 1 -



E f f e c t s o f Changes in P^ 

«?, |r 2 , | - e (B, + g 2 ) 

(a) = -ex. = - a , > 0 

6 P b

 b |r| b |r| 

SY 0 | r 9 9 | - e 0 (3 + 3 9) 
(b) — = a . — ^ = - = a . — - • — < 0 

Ô P u Irl IrI 

ÔP, |r I - B 2 + e + B e , 
( c ) = - a . = - a , 1 > 0 

6 P K

 b |r| b |r| 

^ ^ lr2.,l - B . - B y E 1 - £ 2 ^ „ 
(d) = a , = a , 2 > 0 

« P b |r| b |r| 

u n l e s s < - 8 £•'̂  " e 2 

E f f e c t s o f Change in p 

6Y |r | | r n | a £ l ( 8 ^ 8 2 ) - 8 e / a ^ g , ) 
(a ) —r- = - a BP = — T 

6p
 p |r| |r| |r| 

w i t h i nde te rm ina te s i g n . 

6 Y 2 | T 2 2 | 1 1 a p e 2 ( 8 1 + B 2 ) + 3 p c 2 ( a 1 + g 2 

( b ) — - = gp + 8P z 

O P |r| |r| |r| 

wi th i nde te rm ina te s i g n . 



<5Pi |r„_ | |r . , | 

( \ 1 1 23 o 43 

( c ) _ _ _ = - a p - — £ (3p =í_ 

ôp |r| |r| 
a p ( - 6 0 + e _ + ( 3 e j - 3 p ( - £ , + a 0 + a e j 

2 2 y 1 1 2 y 2 n ap z 1 < 0 

|r| 

(d) = ap + 3p = 

ôp |r| |r| 

a p ( - 6 - B c - c j + B p ( - a e . - e . + a j 

= 1 Y 1 l y 2 1 1 > o 

E f f e c t s o f changes in T , L , G or Pm 

Changes in T , L , G or Pm can be a n a l y s e d j o i n t l y 

L e t ' s c o n s i d e r a change in L : 

ÔY |r, I £ ( a + a ) 

_ L = 3 — 1 L - = - 3 1 - J • — < 0 

6L |r| |r| 

6Y I r. | £ ( a 1 + a ) 
_ £ = 3 . — ^ - = 6 , — — > 0 
ôL L |r| L |r| 

<5P_ Ir. | e + a . + a £ 

-1 = = - 3 , - - - > 0 

<5L |r| L |r| 



Ô ?2 ^44 1 " V 2 " £1 + a l 
— = 6 , — — = 6 . — ^

 ! L > O 
Õ L

 L |r| L |r| 

Changes i n T , G , o r Pm a r e e v a l u a t e d s i m i l a r y 
c o n s i d e r i n g B T < , B„ > 0 and 6 > 0 . 

T G m 

E f f e c t s on R e l a t i v e P r i c e s 

The d e r i v a t i v e s p r e s e n t e d below i n d i c a t e i f a 
change in an exogenous v a r i a b l e i n c r e a s e s o r d e c r e a s e s 
the r e l a t i o n s h i p between P^ and P 2 • 

•6 (P - p ) (3 + ft ) + R ( a + a J 
! 2_ = e -J I Y—J L. < Q 

O S 5 in 

- ?2> V ^ 2 n = a , > 0 

5?K |r| 
b 1 1 

6 ( P 1 - P 2 ) a p ( B 1 + 3 2 ) " B P ( a 1 + 

6P 
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The s i g n s o f the d e r i v a t i v e s w i t h r e s p e c t to T , G 
and Pm a re o b t a i n e d s u b s t i t u t i n g B y , BQ and B m -
r e s p e c t i v e l y , f o r B|_ in the l a s t d e r i v a t i v e above. 



E f f e c t s on r e l a t i v e incomes 

The d e r i v a t i v e s p r e s e n t e d below i n d i c a t e i f 
changes in exogenous v a r i a b l e s i n c r e a s e o r d e c r e a s e Y-j 
r e l a t i v e to Y 2 . S i n c e 9 = qiY- j + q2Y2> where q^ and q2 
a r e the s h a r e o f each s e c t o r ' s nominal income in the 
economy 's nominal income, the e f f e c t s on a g g r e g a t e 
ou tpu t depends on t hese s h a r e s . 
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i n d e t e r m i n a t e s i g n . 
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E f f e c t s o f changes i n T , G or Pm a r e a n a l y s e d 
s u b s t i t u t i n g 3 j , 3Q o r P m , r e s p e c t i v e l y , f o r 62 ' n the 
l a s t d e r i v a t i v e above . 


