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RESOURCES AND NORTH - SOUTH TRADE :

A MACRO ANALYSI S I N OPEN ECONOMI ES

by Gr aci el a Chi chi l ni sky*

Col umbi a Uni ver si t y

Abst r act

The paper expl or es t he i mpact s of r esour ce expor t pol i ci es on maj or

macr o var i abl es of t he expor t er and t he i mpor t er economi es . Ther e ar e t wo

r egi ons, Nor t h and Sout h, t r adi ng r esour ces f or i ndust r i al goods . Each

r egi on consumes t wo goods ( basi c consumpt i on goods and i ndust r i al goods) and

pr oduces bot h usi ng t hr ee i nput s : capi t al l abor and r esour ces . The r el at i ve

pr i ces i n f i ve mar ket s ( of f act or s and goods) as wel l as t he vol umes of out -

put , consumpt i on and i nt er nat i onal t r ade ar e al l det er mi ned endogenousl y at

a gener al equi l i br i um.

The r esul t s gi ve condi t i ons bot h f or posi t i ve and f or negat i ve out comes

f r om moves t owar ds wor l d equi l i br i um wi t h hi gher vol umes of r esour ce expor t s .

Under cer t ai n condi t i ons, i ncr eased r esour ce expor t s pr oduce pr i ce di st or t i ons

wi t h negat i ve consequences . When t he Sout h' s t echnol ogi es ar e dual and i t s

t r adi t i onal sect or uses most l y l abor , and t he Nor t h has a mor e homogeneous

economy and a hi gh r at e of pr of i t , at t he new equi l i br i um r eal wages, empl oy-

ment and consumpt i on decr ease i n t he Sout h, and i t s t er ms of t r ade and r eal

r evenues wor sen . Thi s i s t r aced t o t he negat i ve i mpact of i ncr eased r esour ce

expor t s on t he domest i c t er ms of t r ade bet ween t he t r adi t i onal and t he i n-

dust r i al sect or s . However , t he pr of i t s of t he sout h i ncr ease, t hus expl ai ni ng

i n par t t he exi st ence of t r ade . Mor e f avour abl e out comes ar e obt ai ned when

t he expor t i ng economy i s mor e homogeneous, and suf f i ci ent condi t i ons ar e

gi ven f or an expor t pol i cy t o i mpr ove t he wel f ar e of t he expor t i ng count r y,

as wel l as i t s i nt er nat i onal t er ms of t r ade and expor t r evenues .
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I I nt r oduct i on

Thi s paper expl or es t he i mpact s of r esour ce expor t pol i ci es on maj or

macr o var i abl es of t he expor t i ng and i mpor t i ng economi es . These i mpact s ar e

t r aced t hr ough t he accompanyi ng changes i n i nt er nat i onal t er ms of t r ade and i n

t ot al . r eal r evenues . The paper t hus bel ongs t o t he i ncr easi ng body of

l i t er at ur e on macr o anal ysi s of open economi es ( e . g . ( 1) , ( 2) , ( 5) ) as wel l

as t o mor e r ecent gener al equi l i br i um anal ysi s of r esour ce expor t pol i ci es

( 3) , ( 6) , ( 7) .

The ai m i s t o expl cr e some r el at i vel y compl ex i ssues i nvol ved i n Nor t h-

Sout h t r ade, The t wo t r adi ng r egi ons have

t her ef or e macr o char act er i st i cs of i ndust r i al and of devel opi ng

count r i es . The r esour ce expor t i ng r egi on has a dual st r uct ur e, and i t s

t r adi t i onal sect or uses most l y l abor , and ver y f ew capi t al or oi l i nput s .

The i ndust r i al economy i s mor e i nt egr at ed, and uses mor e homogeneous t echnol ogi es ;

i t does not pr oduce r esour ces . For compl et eness, however , one of t he r esul t s

( t heor em 3) r el at es t o t he case wher e t he r esour ce i mpor t er i s al so a devel opi ng

count r y .

	

.

T' . e pol i cy pr obl ems expl or ed her e ar e common t o ar ext nnsi ne i i t cr t _t ur e on r esour ce

t r ade, a l i t er at ur e t hat has gai ned i ncr easi ng at t ent i on i n r ecent year s as t he

economi c r ol e of r esour ces has become mor e vi si bl e, and i t became appar ent t hat t he

macr o anal ysi s of r esour ce pol i ci es i s l ess t han per f ect l y under st ood by

convent i onal one count r y one sect or macr o model s wher e i nput s ar e capi t al , l abor

and pr oduced goods .

But we st udy her e r esour ce expor t pol i ci es wi t h a par t i cul ar set of

pr obl ems i n mi nd : hose t hat ar e t ypi cal of a devel opi ng count r y t hat t r ades i t s

r esour ces wi t h an i ndust r i al count r y i n exchange f or i ndust r i al goods . The



pr obl em i s somewhat pecul i ar , i t s most st r i ki ng char act er i st i c bei ng per haps

t hat t her e exi st s a pr obl em at al l . Thi s i s i n par t because t he i ssues i nvol ved

ar e di f f i cul t t o appr eci at e when anal ysed t hr ough t he pr i sm of convent i onal

devel opment model s, and we di scuss t hi s next .

Resour ce expor t i ng i s an act i vi t y t hat t ends t o bypass most of t he

economi c engi ne of a devel opi ng count r y : t he pr oduct i on of r esour ces does

not empl oy domest i c f act or s si gni f i cant l y, nor do r esour ces r epr esent a

si gni f i cant i nput of pr oduct i on i n t he economy, especi al l y i n t he

t r adi t i onal sect or on whose out put f r ost wage i ncome i s spent .

I n' t hi s sense, r esour ces r epr esent al most a " pur e r ent " good : t hey ar e al most

cost l essl y ext r act ed, and ext r act ed l ar gel y f or expor t s . The

r evenue obt ai ned f r om t hi s al most cost l ess oper at i on i s t hen added t o t he

count r y' s bal ance of payment s sur pl us . Thus a r esour ce expor t i ng devel opi ng

count r y need not be subj ect t o t he ' wor st enemy' of devel opment accor di ng t o

t r adi t i onal economi c model s : t he bal ance of payment s def i ci t .

	

I f r esour ces ar e

abundant , and t hey ar e t r aded f or i ndust r i al goods, t her e ar e i n pr i nci pl e no const r ai :

f or t he devel opi ng count r y' s gr owt h per spect i ve .

	

Nor shoul d r esour ce ext r act i on:

af f ect negat i vel y, i n pr i nci pl e, t he mor e t r adi t i onal sect or s of t he econom=y, si nce

i t does not compet e wi t h t hem f or scar ce i nput s .

Never t hel e-ss t he exper i ence of t he l ast f ew year s i ndi cat es t hat oi l

expor t i ng count r i es have not f ar ed as wel l as t he above r easoni ng woul d

pr edi ct ; t hi s i ncl udes i ndust r i al as wel l as devel opi ng oi l expor t er s . For

exampl e, t he possi bl y har mf ul ef f ect of r esour ce expor t s on t he domest i c economy

has f eat ur ed on t he economi c agendas of t he Uni t ed Ki ngdom, Hol l and and Aust r al i a,

bei ng var i ousl y r ef er r ed t o as t he i ndust r i al i sat i on phenonem, t he Dut ch di sease

and t he Gr egor y syndr ome .

	

Resour ce expor t s seem t o have a ' knack' f or af f ect -



i ng t he domest i c economy of t he oi l expor t er i n ways t hat can onl y be per -

cei ved when a gener al equi l i br i um anal ysi s i s car r i ed out . Thi s i s not because

r esour ce expor t s compet e f or scar ce r esour ces and af f ect f act or pr i ces i n

t hi s manner but r at her , i t appear s, because t hey af f ect somet i mes per ver sel y

t he r el at i ve pr i ces of t r adi t i onal and i ndust r i al goods .

	

Fact or pr i ces

( l abor and capi t al ) ar e t hus al so af f ect ed, but f r om t he demand r at her t han

f r om t he suppl y si de .

A r esour ce expor t er may f i nd t hat t he expansi on of i t s expor t s under mi nes

i t s subsi st ence economy ( e . g . domest i c f ood out put ) and t hus i t s domest i c

demand st r uct ur e, t hr ough i t s negat i ve i mpact on t he domest i c " t er ms of t r ade"

bet ween. i ndust r y and agr i cul t ur e . Thus domest i c consumpt i on and over al l

empl oyment and out put i n t he mor e t r adi t i onal sect or s may al l decr ease .

	

Thi s

appear s f ami l i ar i n t he l i ght of t he r ecent exper i ence of sever al oi i expo=t i nC7

count r i es

	

( e . g . Venezuel a, I r an, Mexi co) . I n addi t i on, dependi ng on t he

char act er i st i cs of t he i mpor t i ng economy, i ncr eased r esour ce expor t s may al so

br i ng about wor se t er ms of t r ade and even l ower r eal expor t r evenues as t he

i nt er nat i onal pr i ce of t hei r i ndust r i al i mpor t s r i ses .

	

Ther ef or e, t he vol t r : e

of i ndust r i al goods t r aded f or r esour ces may al so decr ease . I n or der t o keep

t he pr evi ous l evel of i ndust r i al consumpt i on ( or i nvest ment ) , t he r esour ce

expor t i ng count r y may t her ef or e have t o pr oduce mor e i ndust r i al goods

domest i cal l y, t hus compoundi ng t he negat i ve aspect s ' of t he scenar i o .

The ai m of t hi s paper i s t o expl or e t he gener al macr o char act er i st i cs of

t he t r adi ng economi es t hat can hel p us under st and whet her a cer t ai n expor t pol i cy

i s l i kel y t o i mpr ove wel f ar e, i nt er nat i onal t er ms of t r ade and r eal r evenues of

t he expor t er , or wor sen

	

al l

	

or some of t hese

	

var i abl es . The condi t i ons under wt

one or t he ot her out come can be expect ed may yi el d usef ul i nf or mat i on, si nce



t hese may be t he subj ect of pol i cy wi t hi n t he expor t i ng count r y .

The i nt er est of t he r esul t s l i es i n t he si mpl e as wel l as somewhat

unexpect ed answer s t o some of t hese quest i ons . Dual devel opi ng economi es

t hat use ver y f ew capi t al and r esour ce i nput s i n t hei r t r adi t i onal sect or and

t r ade r esour ces f or i ndust r i al goods wi t h a mor e homogeneous i ndust r i al

economy wi t h hi gh r at es of pr of i t , wi l l i n gener al f i nd t hei r domest i c wel f ar e

negat i vel y af f ect ed by i ncr eased r esour ce expor t s, t oget her wi t h t hei r t er ms of

t r ade and expor t r evenues .

	

Yet , even as expor t r evenues decr ease

t ot al pr of i t i ncome and t he r at e of pr of i t may i mpr ove wi t hi n t he r esour ce

expor t i ng economy, per haps expl ai ni ng why t r ade t akes pl ace at al l i n t hese

cases . Wi t h mor e i nt egr at ed economi es and mor e homogeneous t echnol ogi es,

t he domest i c wel f ar e i mpact of i ncr eased oi l expor t s wi l l i n gener al be posi t i ve

f or t he oi l expor t er , even as i t s t er ms of t r ade wor sen wi t h i ncr eased expor t s .

The most posi t i ve r esul t f or t he expor t er i s achi eved when i t t r ades wi t h a

dual economy . Her e i t s r eal r evenues wi l l i n gener al i ncr ease as i t i ncr eases

expor t vol =es,

	

but t he wel f ar e i mpact on t he domest i c economy of t he oi l

. i mpor t er may be l ess posi t i ve i n t hese cases .

Cl ear l y much wor k i s needed t o el uci dat e some of t he most . puzzl i ng

macr o pr obl ems , associ at ed wi t h r esour ce - expor t i ng economi es ..

	

I n paxt i cul ar ,

t he , r ol e of exchange r at es seems r at her cr uci al , at l east i n shor t

	

t er m

behavi our . The usual def ence f or not i ncl udi ng money wi l l be i nvoked her e :

t he sake of si mpl i ci t y and t he i mpl i ci t bel i ef t hat at l east i n t he medi um r un

r eal var i abl es ar e t he most i mpor t ant i n expl ai ni ng mar ket behavi our as wel l as

wel f ar e, I n any case, t he ar gument goes, i t Ti ay be bet t er t o under st and

f i r st t he ' r eal ' aspect s of t he pr obl em.



Anot her usef ul ext ensi on woul d be t o i ncor por at e t he dynami c aspect s of

oi l expor t s pr obl ems t hus t aki ng i nt o consi der at i on t he i nt er t empor al

deci si on . maki ng of an oi l expor t er i n r el at i on t o t he r et ur ns on ot her

asset s ( i . e . capi t al ) as i n Hot el l i ng t ype model s, e . g . E~ .

Fi nal l y, i t coul d be usef ul t o expl or e t he possi bl e changes of t hese

r esul t s i f one al l ows f or a bal ance of payment sur pl us of t he r esour ce

expor t er , and assumes t hat at l east par t of t hi s expor t sur pl us i s r ei nvest ed

i n t he i mpor t i ng economy, as i n [ 7] .

I I A Macr o model - of - Resour ce Tr adi ng Economi es

We shal l di scuss her e t he gener al char act er i st i cs of t he macr o model ,

and t he mai n r esul t s i n r el at i on t o pr evi ous wor k .

The macr o model of each r egi on i s of a gener al equi l i br i um t ype,

consi st ent wi t h t hat of a compet i t i ve mar ket economy . The i nt er nat i onal

r esour ce mar ket behavi our i s as f ol l ows . A vol ume of r esour ce expor t s i s

det er mi ned 1 ( whi ch may not exceed a gi ven bound) ; i n a wor l d equi l i br i um

	

t he

Nor t h' s domest i c ( gener al equi l i br i um) r eact i on t o t hi s oi l expor t vol ume

det er mi nes t he pr i ce of i ndust r i al goods whi ch t he Nor t h expor t s, as wel l as

t he vol ume of t hese expor t s . The r el at i ve i nt er nat i onal pr i ce of r esour ces i s

t hen det er mi ned i n equi l i br i um by t he r el at i ve vol umes of r esour ces and of

i ndust r i al expor t s . Thi s pr i ce may t her ef or e be posi t i ve even i f r esour ce

expor t s f r om t he Sout h( pl us t he Sout h' s domest i c . consumpt i on) do not exhaust

1 The det er mi nat i on of t he vol ume of expor t s of r esour ces i s exogenous i n
t he sense t hat t he gener al equi l i br i um of t he model i s compl et el y det er mi ned up
t o a l evel of t hese expor t s . Whet her t he l evel of r esour ce expor t s i s det er mi ned
by pol i ci es of t he Sout h or of t he Nor t h, i s i mmat er i al f or t he r esul t s .



t he gi ven bound on avai l abl e r esour ces .

'

	

Each r egi on pr oduces and consumes t wo cor m-i odi t i es, basi c consumpt i on

and i ndust r i al goods, wi t h t hr ee f act or s of pr oduct i on, r esour ces, capi t al

and l abor . Ther ef or e t her e ar e f i ve mar ket s i n each r egi on, and, i n

equi l i br i um, f i ve ( endogenousl y det er mi ned) pr i ces . The l evel s of out put ,

consumpt i on and empl oyment , as wel l as i nt er nat i onal t r ade l evel s, ar e al l

det er mi ned endogenousl y at t he wor l d equi l i br i um.

I ndust r i al goods ar e t r aded i nt er nat i onal l y i n exchange f or r esour ces . I n

a wor l d equi l i br i um i nt er nat i onal l y t r aded commodi t y pr i ces ar e equal i n bot h

r egi ons . However , di f f er ent t echnol ogi es i n each r egi on i mpl y t hat ot her

f act or pr i ces ( l abor and capi t al ) may be di f f er ent acr oss r egi ons, even t hough

t hey ar e equal acr oss sect or s i n each r egi on .

I t i s of i nt er est t hat a cr uci al condi t i on behi nd t he r esul t s on gai ns

and l osses f r om r esour ce t r ade di scussed above i s t he same t hat expl ai ns

gai ns or l osses f r om t r ade i n basi c goods i n a pr evi ous paper ,

Chi chi l ni sky [ 4] , i . e . a f or m of t echnol ogi cal du- zl i t y r epr esent ed by t o

si gn of t he i nequal i t y D- 2w
< O, wher e D r el at es t o t he l evel of t echnol ogi cal

PB

dual i t y i n t he economy and W i s t he r eal wage .

	

I f t he i mpor t er has t he opposi t e
PB

condi t i on namel y mor e homogeneous t echnol ogi es
> 2W

) and a hi gh r at e ofD PB

pr of i t D < 2r t hen t he cr oss equi l i br i a r el at i on bet ween oi l expor t s and

t hei r ( r el at i ve) pr i ce i s shown her e t o be downwar d sl opi ng, as i t was t he

case f or t he expor t s f or basi c consumpt i on goods i n [ 4

Thus under t hese condi t i ons i ncr eases i n r esour ce expor t s wi l l necessar i l y

be accompani ed by wor se t er ms of t r ade f or t he expor t er i n t er ms of i ndust r i al



goods . Thi s may occur even i f t he i ncr ease i n expor t s i s det er mi ned by an i n-

cr ease i n t he ( equi l i br i um) amount f or oi l demanded by t he Nor t h . As wi l l be seen

i n t he pr oof of t heor em 1, t he si gn of t he expr essi on
c2

	

2w-
det er mi nes

t he sl ope of t he r el at i on bet ween r at es of pr oci t s and r eal wages acr oss

equi l i br i um. Thi s can be r egar ded as i ndi cat i ng t he degr ee of homogenei t y

of t he economy, i . e . t he ext ent t o whi ch t he r ewar ds t o capi t al and l abor

move t oget her , or i n opposi t i on . Thi s r el at es t o t he f i ndi ng of

	

4 1 i n t hat

t he condi t i on of dual i t y
c2

-
2w

< O was seen t o br i ng about f act or pr i ce
'

	

D PB

i nequal i sat i on as expor t s of basi c goods i ncr eased .

However , t he si mi l ar i t y wi t h t he r esul t s i n [ 4] does not go much f ur t her ,

essent i al l y because an i mpor t ant f act or i n t hose r esul t s i s t hat t he expor t good

i s ver y l abor i nt ensi ve and i s al so t he domest i c' wage' good, whi ch account s f or

t he bul k of wage i ncome consumpt i on. These char act er i st i cs def i ni t el y do not

appl y t o r esour ces .

	

Her e, i nst ead, r esour ces ar e most l y used

domest i cal l y as an i nput t o i ndust r i al goods,

	

wage i ncome i s spent on a

basi c consumpt i on goods whi ch i s not i nt er nat i onal l y t r aded .

	

The Sout h

expor t s an i nput of pr oduct i on r at her ' t han a consumpt i on good , and t he expor t

act i vi t y i s not l abor i nt ensi ve .

I I I

	

' ~peci f i cat i cn of t he Macr o Yj odel

Ther e ar e t wo r egi ons cal l ed t he ' Nor t h' and t he ' Sout h' . Each r egi on

pr oduces t wo conml odi t i es : a basi c consumpt i on good B and a l uxur y/ i nvest ment

good denot ed I ( al so cal l ed t he ' i ndust r i al ' good) , and i n addi t i on t he Sout h

pr oduces a r esour ce, v: hi . ch f r om now on we shal l cal l oi l , denet ed . 8 . Gods

B and I ar e consumed ; oi l i s an i nput of pr oduct i on . The ot her t wo i nput s ar e

capi t al K and l abour , L . The Nor t h expor t s i ndust r i al goods i n exchange f or

oi l f r om t he Sout h .



We shal l f i r st speci f y t he model of one r egi on, t he Sout h . The

pr oduct i on syst em i s f or mal i sed by t he equat i ons :

( 1)

	

BS	 =

	

mi n ( LB/ al , 8B/ bl , KB/ c1)

=

	

a( w)
pB

( 3) L

( a)

	

K = $r

mi n( L I / a 2 , 8
I
/ b 2 , KI / c 2 ) ,( 2)

I S

wher e t he super scr i pt s on t hese i ndi cat e t he sect or s, and a const r ai nt on

oi l suppl i es

0S

The suppl y of f act or s K and L ar e pr i ce dependent , . gi ven by t he f ol l owi ng

r el at i ons

wher e w denot es wages, r t he r at e of pr of i t or quasi r ent of capi t al and pB

t he pr i ce of B .

I n equi l i br i um we post ul at e t he f ol l owi ng deu: and behavi our .

wher e L i s t ot al l abor empl oyed ,

i . e .

	

B i s a ' wage good' . Equat i on ( 5) i s onl y val i d i n equi l i br i um; no

di sequi l i br i um demand behavi our i s st i pul at ed as we ar e onl y concer ned her e

wi t h behavi our acr oss equi l i br i a . Whi l e ( 5) si mpl i f i es t he comput at i ons, i t

can be seen not t o be cr uci al t o t he r esul t s of t hi s paper : al l t hat i s r equi r ed

i s t hat t he pr opor t i on of wage i ncome spent i n t he i ndust r i al good i s

si gni f i cant l y l ower t han t hat of pr of i t i ncome .



Fr om t he pr oduct i on r el at i ons ( 1) and ( 2) one obt ai ns t he demand f or

l abour and capi t al when f act or s ar e ef f i ci ent l y used

( 6)

	

LD = BSa 1 + I Sa2

( 7)

	

KD = BSc 1 + I Sc2

These can be consi der ed as a syst em of t wo l i near equat i ons i n t wo unknowns,

BS and I S , f r om whi ch one obt ai ns, i n equi l i br i um:

( 8)

	

BS =

	

( c 2L -

	

a 2K) / D

and

( 9) c
1vD

Wher e D i s t he det er mi nant of t he mat r i x of t echni cal coef f i ci ent s

a
l

Let t he super i ndi ces S and D denot e suppl y and demand at t he equi l i br i um of

t he Sout h . Then t he sol ut i ons of t he model ar e gi ven by t he equi l i br i um con-

di t i ons -

( 10)

	

KD = KS , i . e . c I B S + c 2 I S = Rr ,

( 11)

	

LD = LS .

	

i . e .

	

a BS + a I S = a
w

~" LO-

( 12)

	

BD = BS ,

	

i . e .

	

w

	

L

	

=

	

( c L -

	

a K) /
pB

	 2 2 D

( 13)

	

I D = I S + XD , wher e XD denot es i mpor t s of I

( 14)

	

0S = OD A- X0 = b1 BS + b 2 I S + X0~

S
Wher e X8 denot es expor t s of oi l ,



( 15)

	

bal ance of payment s :

p
XS _ p XD

0 0

	

I I

and t he nat i onal i ncome i dent i t y ( Wal r as Law i n equi l i br i um)

( 16)

	

pBBD
+

pI I D
= wL + r p I K + p0 0, wher e 0 denot es t ot al oi l

i nput s suppl i ed i n equi l i br i um.

Equi val ent l y, ( 16) can be wr i t t en as

( 16' )

	

pBBD +
pI ( I S

+ X1) = wL + r pLK + p( OD0

	

+
X0

wher e 0 D denot es t he amount of oi l i nput s empl oyed i n t he r egi on,

OD =

	

OS - X
0

. Equat i ons ; 16' ) and ( 16) ar e i dent i cal i n equi l i br i um.

Not e t hat f or gi ven val ues of t he i nt er nat i onal t r ade var i abl es ( pot
PI ,

X
S

and X
D
I )

t he sol ut i ons t o t he model of t he domest i c economy of t he Sout h ar e gi ven by

7 equat i ons ( ( 10) t o ( 16) ) i n ei ght unknowns : L, K, B, I S , 0S,
PB,

r and w.

The model of t he Nor t h i s speci f i ed si mi l ar l y t o t hat of t he Sout h, but

f or some st yl i sed char act er i st i cs ( descr i bed by par amet er val ues) , whi ch ar e

di scussed i n t he f ol l owi ng sect i ons, and t he assumpt i on t hat 0 = 0, i . e . t he

Nor t h pr oduces no oi l domest i cal l y .

The 2- r egi on model i s t her ef or e speci f i ed by t wo set s of 14 equat i ons pl us t he

f ol l owi ng f our i nt er nat i onal t r ade equi l i br i um r el at i ons ( t he i ndi ces N and S

i n par ent hesi s ar e used t o di st i ngui sh var i abl es f or t he Nor t h and Sout h

when needed) :

( 17)

	

p ( N) = p ( S)
0 0

( 18)

	

PI
( N)

	

= p I ( S)

( 1~)

	

XO( S)

	

= XO( N)

and



( 20)

	

XI ( N)

	

= XD ( S) .

Not e, however , t hat i n vi ew of t he bal ance of payment s condi t i on ( 15) , onl y

t hr ee of t he f our equat i ons ( 17) , ( 18) , ( 19) and ( 20) ar e i ndeper dent , f or

i nst ance, ( 20) i s al ways sat i sf i ed when ( 15) , ( 17) , ( 18) and ( 19) ar e . For

t he t wo- r egi on Nor t h- - Sout h model we have t her ef or e a syst em of 1 . 7 i ndependent

equat i ons : 7 f or each r egi on and 3 f or t he i nt er nat i onal mar ket . The

endogenous var i abl es of t he Nor t h- Sout h model ar e :

	

8 : domest i c var i abl es of

t he Sout h ( K, L, B . 1 S , OS , r , w, PB ) ; 7 f or t he Nor t h ( same as f or t he Sout h but

wi t h OS=0) , and 4 i nt er nat i onal mar ket var i abl es : po, PI , XG, XI , maki ng a

t ot al of 19 . Si nce t her e ar e 17 equat i ons and 19 var i abl es, f or each val ue

of a gi ven var i abl e, say, t he vol ume of r esour ce expor t s X0, t he sol ut i ons

of t he model ar e i n pr i nci pl e l ocal l y uni que i n r el at i ve pr i ces . 1t wi l l

be shown bel ow t hat t hi s i s i ndeed t he case, and t her ef or e t hat as t he

oi l expor t s var y, t he equi l i br i a of t he Nor t h- Sout h model descr i be a one

par amet er f ami l y . Al ong t hi s our compar at i ve st at i cs exer ci ses wi l l be car r i ed

out i n t 3- i e f ol l owi ng sect i ons .

I V

	

- Sol vi ng t he ' Y. ) del

Thi s sect i on wi l l f i nd expl i ci t sol ut i ons t o t he model , showi ng i n

par t i cul ar t hat t he set of equi l i br i a descr i be a one par amet er f ami l y . The

mat er i al of t hi s sect i on wi l l al so be usef ul i n t he st udy of t he wel f ar e

ef f ect s of oi l expor t pol i ci es of t he f ol l owi ng sect i ons .

I n t he f ol l owi ng, oi l wi l l be t he consi der ed numer ai r e, i . e . p = .~1

We shal l f i r st expl or e . t he r el at i onshi ps bet ween f act or mar ket s and

t he domest i c mar ket f or basi c consumpt i on goods i n each r egi on . These

domest i c mar ket s wi l l be l i nked, i n t ur n, - wi t h t he i nt er nat i onal mar ket s f or

oi l and i ndust r i al goods .



Consi der now t he equi l i br i um r el at i on BD - BS = O.

FYom ( 3) and ( 5) i n equi l i br i um

( 21) BD

and f r om ( 4) ( 5) and ( 8)

( 22)

i . e .

( 23)

	

BS	 -

	

BD	 -

	

( act

	

w

	

-

	

Ba 2 r ) / D	 -

	

a (W) 2

	

=

	

O.
pB	 p B

Thi s i s a quadr at i c expr essi on i n w/ p
B , whose r oot s ar e

( 24)

Ther ef or e, ( 24) gi ves t wo equi l i br i um val ues of r eal wages f or each gi ven r at e

of pr of i t i n equi l i br i um, as wel l as an upper bound f or r , i n each r egi on :

( 25) r

w/ p
= 2/ 2D + ( c 2_l - 2

B

	

2D/ aD

2
c2 a

40a2D.

a( ) 2P,
B

( 26) XD = I D - I mo .

- 1 3 -

( c 2L

	

-

	

a2K) / D	 =

	

( act P

	

-

	

Ra2r ) / D~

-

	

B

( 27)

	

XI ( S)
.

	

=

	

r K

	

+

	

PO
8

	

-

	

I S ( s) .
I .

Not e t hat t he smal l er : r oot of w/ pB i n ( 24) - i s an i ncr easi ng f unct i on of r , and

- t he l ar ger , a decr easi ng f unct i on of r .

We next st udy t he r el at i onshi p bet ween domest i c and i nt er nat i onal mar ket s .

Consi der t he equat i on f or i mpor t s of I ,
XD

. Acr oss t he equi l i br i a of t he

Sout h, by def i ni t i on

I

By t he nat i onal i ncome i dent i t y ( 15) and t he demand condi t i on ( 5) , we

obt ai n t he f ol l owi ng equat i on f or i mpor t s of Yndust r i al goods i n equi l i br i um:



Now, acr oss equi l i br i a pz XD( S) -
p0

XS ( S) because of t he bal ance of payment s

condi t i on .

	

Si nce 0

	

=

	

0D	 +

	

XS , we t her ef or e obt ai n i n

	

an equi l i br i um of

t he Sout h :

( 28)

	

r K

	

+

	

p0

p

	

0
D

	

-

	

I
S

	

=

	

O.

	

Subst i t ut i ng i n ( 28) t he equat i ons

I

f or suppl y of l abour and capi t al ( 3) and ( 4) , and ( 9) f or suppl y of I ,

( 28) gi ves t he f ol l owi ng i mpl i ci t r el at i on bet ween t he i nt er nat i onal

equi l i br i um pr i ce of i ndust r i al goods, pI , and t he domest i c f act or pr i ces

( r at e of pr of i t and r eal wages) i n t he Sout h :

( 29) or

- 14-

( r +
D

( P2
- 1) )

	

+ aP
(

P

pl
- - D

( p2 - 1)

I

	

B B I

	

I

Si nce as we saw i n ( 24) ,
w
- - . i s a ( t wo br anched) f unct i on of r , subst i t ut i ng
PB

( 24) i nt o ( 29) one obt ai ns an . expr essi on r el at i ng t he r at e of pr of i t of t he

Sout h r ( s) and t he i nt er nat i onal pr i ce of i ndust r i al goods,

equi l i br i a .

XD( N) , Recal l i ng t h~ . t t he Nor t h does not pr oduce oi l , we obt ai n t he equi l i br i i n

r el at i on .

( 30)

	

,

	

XD( N)

	

=

	

I S	 -

	

I D	 =

	

( a 1 K - c l L) / D - r K

For t he Nor t h, consi der t he equat i on f or expor t s of i ndust r i al goods

-

	

( al r - r 2 ) -

	

c l w

wher e t he par amet er s and var i abl es r ef er now t o t he Nor t h .

O.

acr oss

We shal l now show t hat f or each gi ven val ue of oi l expor t s f r om t he Sout h

X0( S) , t he Nor t h - Sout h gener al equi l i br i um model i s ' cl osed' , and a

sol ut i on can be gi ven anal yt i cal l y .
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Si nce X8 ( S)

	

=

	

X8 ( N)

	

i n equi l i br i um, f r om ( 14) r ( 3) and ( 4) one obt ai ns an

expr essi on r el at i ng expor t s of oi l and f act or pr i ces i n t he Nor t h :

S6abr

	

cb

( 31)

	

X8 ( S)

	

=

	

D

2

	

+ a ( bl	 ( p

B

	

B

( t he r i ght hand si de r ef er s t o var i abl es and par amet er s of t he Nor t h) .

Ther ef or e f or each l evel of oi l expor t s, ( 31) gi ves an i mpl i ci t r el at i on

wbet ween t wo f act or pr i ces i n t he Nor t h r ( N) and - - - ( N) .

pB

Toget her wi t h equat i on ( 24) , whi ch gi ves anot her ( i ndependent ) i mpl i ci t

r el at i on bet ween t hese f act or pr i ces
w

( N) and r ( N) , we can t her ef or e obt ai n
PB

* w
t he equi l i br i um val ues r ( N)

	

and - - ( N) * cor r espondi ng - t o each gi ven oi l

pB

expor t vol ume XS ( S) .

Fr om equat i ons ( 3) and ( 4) one t hen obt ai ns t ot al empl oyment of l abor and

capi t al L( N) * and K( N) * .

	

Equat i ons ( 8) and ( 9)

	

ar e t hen used t o comput e

*

	

*
t he out put of t he consumpt i on good B i n equi l i br i um B ( N) . , and t hat ' of 1, Z( N) .

Fr om ( 31) we det er mi ne expor t s of i ndust r i al goods XS ( N) . Fr om equat i on ( 14) we ' hen

det er mi ne t he demand f or oi l f r om t he Nor t h 6 D( N) *.

	

, and usi ng t he bal ance of payment s

condi t i on, 6
D

( N)
*

= X
S
6 ( S)

*
= p

I
XS ( N) * , we obt ai n t he i nt er nat i onal

*
equi l i br i um pr i ce of i ndust r i al goods pI ,

Fi nal l y, we consi der t he f ol l owi ng t wo pr i ce equat i ons ( f or t he Nor t h)

whi ch der i ve di r ect l y f r om t he pr oduct i on r el at i ons ( 1) and ( 2) under t he

assumpt i on o£ compet i t i ve use of f act or s :

( 32)

and

( 33)

PB= a1w+b1p0+c1
r PI .

=a2 w+b2 p0 +c2 r pl .
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Recal l i ng t hat oi l i s assumed t o be t he numer ai r e, si nce bot h p l ( N)

	

and

r ( N)

	

ar e al r eady known, we can obt ai n t he nomi nal wage w( N)

	

f r om ( 33) and t hen

f r om ( 32) , t he equi l i br i um pr i ce of B, pB( N) , as wel l . Thi s compl et es t he

comput at i on of an equi l i br i um f or t he Nor t h, f or each gi ven vol ume of oi l

expor t s Xe ( S) .

We now comput e t he equi l i br i um f or t he Sout h, . not i ng t hat f or each gi ven XS ( S)

we have al r eady det er mi ned t he l evel of i mpor t s of t he Sout h, . si nce XDD ( S)

	

_

1~N)

	

i n equi l i br i um, snd al so t he i nt er nat i onal equi l i br i um pr i ce f or

t hese i mpor t s p I . Equat i ons ( 24) and ( 29) , gi ve t her ef or e t wo ( i ndependent )

r el at i ons bet ween r eal wages and t he r at e of pr of i t of t he Sout h, whose

equi l i br i um val ues we can t hen comput e, . ( S) * and r ( S) * . Fr om equat i ons

*

	

B *
( 32) and ( 33) we_t hen obt ai n pB ( S) and w( S) ; f r om ( 3) and ( 4) K( S)

	

and

L ( S)

	

. f r om

	

( 8)

	

and

	

( 9)

	

1

	

( S) * and BS ( S)

	

and f r om

	

( 14) _ © ( S) * ,

	

Thi s

. 01
compl et es t he comput at i on of a gener al equi l i br i um of t he Nor t h- Sout h model .

Not e t hat f or each l evel of oi l expor t s XS( S) t her e wi l l exi st i n. gener al mor e

t han one sol ut i on f or t he Nor t h- Sout h model , dependi ng on t he i ni t i al

'

	

par amet er val ues anc: t he char act er i st i cs of bot h economi es, but onl y a f i ni t e

number , i . e . t he sol ut i ons ar e l ocal l y uni que . Ther ef or e, as t he scal ar

XS ( S) var i es, ~ o obt ai n ( l ocal l y) a one- par amet er f ami l y of equi l i br i um, , whi ch

shal l be st udi ed i n some det ai l i n t he f ol l owi ng sect i on .

	

Not e al so t hat at some

equi l i br i um a l evel of oi l suppl i es bel ow t he f easi bl e bound 8 may be obt ai ned .

Thi s can be seen as f ol l ows . For each l evel of oi l expor t s f r om t he Sout h

XS ( S) , . f r om t he equi l i br i a of t he Nor t h ( comput ed as above) we obt ai n t he l evel

of i mpor t s of i ndust r i al goods XDD ( S) * and t hei r equi l i br i um pr i ce p * ,
2

Gi ven t hese t wo var i abl es, . t he domest i c suppl y of basi c and i ndust r i al goods
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S* S*
i n t he Sout h i s t hen det er mi ned, _B

	

and I

	

, and t hen, . t l - i e domest i c

demand f or oi l i n t he Sout h 8D = b1 BS + b2 BS .

	

The f easi bi l i t y condi t i on

r equi r es t hat XS( S) + 0
D

( S) < 0, but t he above comput at i on of t ot al oi l

used does not i mpl y t hat al l t he oi l pot ent i al l y pr oduced i s ext r act ed,

i . e . Xe( S) + 0D( S) < 8 i s i n pr i nci pl e possi bl e .

	

I t i s of i nt er est , .

however , t o r emar k t hat t he f act t hat even t hough t her e may be " excess suppl y"

of oi l i n equi l i br i umzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA� t he r el at i ve pr i ce of oi l need not be zer o because of

t he f act t hat t he r el at i ve pr i ce of oi l i s det er mi ned by t he i nt er nat i onal mar ket

equi l i br i um condi t i on,

PO

PI

XI ( N)

X8 ( N)

I . e . t he model assumes a " passi ve" det er mi nat i on of r el at i ve oi l pr i ces

by i nt er nat i onal r eal mar ket s .

We shal l now expl or e t he wel f ar e pr oper t i es of a move t owar ds a new

wor l d t r ade equi l i ` - ) r i um wi t h a hi gher l evel of oi l expor t s f r om t he Sout h,

As we shal l see, cer t ai n char act er i st i cs of t he economi es of t he Nor t h and

of t he Sout h may af f ect r at her st r i nki ngl y t he out come of such expor t

pol i ci es, i n t er ms of r el at i ve pr i ces and t he vol ume of i ndust r i al goods

t r aded, as wel l as t he r eal wages, and t he over al l consumpt i on and empl oyment

of f act or s i n bot h r egi ons . We shal l t hen be abl e t o st udy t he advant ages

d di sadvant ages of oi l expor t pol i ci es, by f ocusi ng on t he pol i cy par amet er s

t hat det er mi ne t he wel f ar e ef f ect s of such pol i ci es .

Thi s sect i on pr oves t he mai n r esul t s anal yt i cal l y ; possi bl e pol i cy

i mpl i cat i ons ar e di scussed l at er i n t he next sect i on . The f ol l owi ng st yl i zed . .

assumpt i ons ar e now made on t he t echnol ogi es of bot h r egi ons :



A. 1

	

D = al c 2 - a2 c l > b i n bot h r egi ons, i . e . t he i ndust r i al good

i s r el at i vel y mor e capi t al i nt ensi ve and t he basi c consumpt i on good

mor e l abor i nt ensi ve .

A. 2

	

The Sout h' s basi c consumpt i on uses most l y l abor and ver y f ew oi l and

I n t he Sout h

l ar ge .

C. 2

capi t al i nput s, . i . e . bl and c l ar e r el at i vel y smal l i n t he Sout h .

A . 3

	

E = b1a2 - b 2 al > O i n t he Nor t h, i . e . t he Nor t h' s basi c. good i s

r el at i vel y mor e oi l i nt ensi ve and t he i ndust r i al good mor e l abor

i nt ensi ve ( or t hey have appr oxi mat el y si mi l ar i nt ensi t i es i n oi l

and l abor bot h) .

A . 3 i s a nat ur al assumpt i on e . a . when t he " non- t r aded" good B i n t he

Nor t h ar e ser vi ces or cer t ai n manuf act ur es, and t he good I consi st s of consumer

dur abl es, vehi cl es, . mi l i t ar y equi pment , et c .

	

As i t wi l l be seen bel ow, t hi s

assumpt i on i s not necessar y t o obt ai n t he r esul t s, but i t si mpl i f i es

si gni f i cant l y t he comput at i ons .

We can now pr ove

Theor em 1

Assume t hat t he economi es . of t he Nor t h and of t he Sout h ar e as speci f i ed

i n Sect i ons I I and I I I , and t he f ol l owi ng condi t i ons ar e sat i sf i ed .

c 2

	

2w

	

-

	

a1
< 2r

D
- . < -
D

pB

I n t he Nor t h

C2 > 2w

D pB

e . g .

	

t he t echnol ogy i s ' dual i st i c' i n i t s use of capi t al and l abor , and t hus D i s

e . g .

	

t her e i s a r el at i vel y

	

homogeneous t echnol ogy, and t he . r at e of . pr of i t i s

r el at i vel y hi gh so t hat 2r >
al

D
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_

Then a r nmve t owar ds a new wor l d equi l i br i um wi t h i ncr eased oi l expor t s

wi l l necessar i l y wor sen t he t er ms of t r ade of t he Sout h and decr ease i t s

r eal , r evenues .

	

Real wages, t ot al empl oyment and t he domest i c consumpt i on

of basi c goods wi l t al l decr ease i n t he Sout h .

Wi t hi n t he Nor t h, t he new equi l i br i um pr oduces mor e empl oyment , and

i ncr eases bot h. t he r eal wages and t he domest i c consumpt i on of basi c goods .

The r at e of pr of i t and t ot al pr of i t i ncome i ncr ease i n bot h r egi ons wi t h

i ncr eases i n oi l expor t s .

Pr oof :

The st r at egy of t he pr oof i s as f ol l ows . Fi r st we show t hat under

t he condi t i ons an i ncr ease i n oi l i mpor t s by t he Nor t h r ai ses t he .

domest i c r at e of pr of i t r ( N) acr oss equi l i br i a . Next we show t hat as

t hi s r at e of pr of i t r ai ses, t he vol ume of t he expor t s of

	

i ndust r i al goods

f r om t he Nor t h XS ( N) f al l s acr oss equi l i br i a e due t o i ncome ef f ect s i n t he

Nor t h . Thi s i mpl i es t hat i n a wor l d equi l i br i um wi t h a hi gher vol ume of

oi l expor t s f r om t he Sout h, t he i ndust r i al goods expor t s

wi l l necessar i l y decr ease . Thus t he t er ms of t r ade of t he Sout h wi l l wor sen

and i t s r eal r evenue ( i n t er ms of i ndust r i al goods) wi l l f al l as oi l

expor t s i ncr ease . The r est of t he pr oof t hen t r aces t he wel f ar e i mpact

of - t hi s

	

i nt er nat i onal mar ket behavi our on t he domest i c economi es of t he

Nor t h and t he Sout h .

We est abl i sh i n t he f i r st pl ace t hat t he r at e of pr of i t i n t he Nor t h

r ( N) i ncr eases wi t h t he vol ume of oi l expor t s by t he Sout h, i . e .

ax") ( S)

> O.
3r ( N)

Not e t hat t he f act t hat p o
- 1, and bot h w/ r B and r i ncr ease i n t he Nor t h

does not i mpl y t hat al l f act or pr i ces move i n t he same di r ect i on i n t he Nor t h,
si nce - we ar e consi der i ng her e .r eal wage' s w/ pB def l at ed by t he pr i ce of t he good

B, whi ch i s not t he numer ai r e .



Consi der t he equat i on f or oi l i mpor t s by t he Nor t h X8 ( N) .

	

Si nce

t he Nor t h pr oduces no oi l , X8 ( N)

	

-

	

6
D

( N) .

	

I n equi l i br i um, of cour se

S

	

XD ( N)
Xe ( N)

	

- *

	

X8 ( S) , so t hat i s suf f i ci es t o f i nd t he si gn of 3

	

6

3

	

r ( N)

Now t he t ot al vol ume of oi l demanded by t he Nor t h i s t he sum of oi l demanded

i n t he i ndust r i al sect or I and i n t he sect or of basi c goods B;

( 34)

	

9 ( N) a Xe( N) s b2 I + bl BS .

I n or der t o f i nd t he r el at i onshi p bet ween oi l i mpor t s and t he r at e of pr of i t

i n t he Nor t h we now wr i t e I S and BS as a f unct i on of t ot al f act or s ( l abor

and capi t al ) empl oyed ;

( 35)

	

X8 ( N)

so t hat

b
2

D

b
2

D

( a l K

- 2 0-

( a 1 K = c 1 L)

	

+ bl a ( w ) 2 .

B

wher e we have made use of equat i ons ( 5) ,

	

( 8) and ( 9) . Si nce f act or s

empl oyed depend on t hei r pr i ces, ( ( 3) and ( 4) ) we obt ai n

b a

	

Cl
b

( 36)

	

X8 ( N)

	

= B

	

D

	

1

	

r + a` b l

	

( p) 2

	

- P

	

D 2

	

.

( 37)

	

3x 8 ( N)

	

=

	

Sal b2

	

+ a b

	

2w

	

-

	

cl b2

3r ( N)

	

D

	

1 p
B

	 D

I n or der t o det er mi ne t he- si gn of ( 37) we next st udy t hat . of

3w/ PB( N)

3r ( N)

B B

3w/ p B

3r



( 39)

Now, f r om equat i on ( 24) we can obt ai n an expr essi on r el at i ng t he

changes i n r eal wages and i n t he r at es of pr of i t i n t he Nor t h,

aw/ %( N)

	

_

	

aa2
( 38)

	

Dr ( N)

	

_

	

c2

	

2w

D a ~ D
_pB~

Subst i t ut i ng ( 37) i nt o ( 38 ) and r ear r angi ng t er ms one obt ai ns :

( 30) , we have

Zr ( N)

	

c2 _ _2w_

	

pB
D(

D

	

P
B

whi ch i n vi ew of assumpt i ons A. 2 and C. 2, i s a posi t i ve expr essi on . Ther ef or e,

t he r at e of pr of i t i n t he Nor t h i ncr eases wi t h t he vol ume of oi l expor t s

acr oss equi l i br i a .

	

Not e t hat ( 39) coul d al so be posi t i ve when E < O. Si nce

t he assumpt i on E > O i s onl y used i n t hi s per t of t he pr oof , t hi s shows t hat i t

i s not st r i ct l y necessar y f or t he r esul t s .

Next we consi der t he r el at i on bet ween t he r at e of pr of i t i n t he Nor t h

aXS ( N)
. r ( N) and t he vol ume of i t s expor t s of i ndust r i al goods,

	

I

	

Fr om equat i on

Dr ( N)

( 40)

	

_aXI ( i 4)

	

al

	

2 r

	

c l	 ` aw/ pB

ar ( N)

	

S ( D

	

~

	

a
D

	

' ar ~

and we shal l now di scuss t he si gn of bot h t er ms i n t he r i ght hand si de i n or der

t o det er mi ne t hat of ( 40) .

- 2 1-

Fr om ( 38) and assumpt i on C. ?_, t he r at e of pr of i t and t he r eal wage i n t he Nor t h

ar e posi t i vel y r el at ed, i . e .



t o i ncome ef f ect s wi t hi n t he Nor t h .

Toget her wi t h equat i on

- 2 2-

aw/ PB

	

azyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

" > O. Fur t her mor e, si nce by C. 2 D <2r , bot h t er ms i n t he r i ght hand
ar

si de of ( 40) ar e negat i ve . I t f ol l ows t hat as

expor t s f r om t he Nor t h decr ease, i . e .

( 39) , ( 41) i mpl i es

axS( N)

	

axD( S)

( 42)

	

_

	

< O, i . e .

aXe ( N)

	

axe ( S)

A

t he r at e of pr of i t r ( N)

axS ( N)

( 41)

	

I

	

< 0

	

Si nce t he suppl y of i ndust r i al goods I S i s an

i ncr eases

ar ( N)

i ncr easi ng f unct i on of r , and
XI

= I S - I D, i t f ol l ows t hat as . r ( N) i ncr eases,

t he demand f or i ndust r i al goods i n t he Nor t h i ncr eases pr opor t i onat el y mor e

t han i t s suppl y I under t he assumpt i ons .

	

Thus t he negat i ve si gn of ( 41) i s due

t her e i s a negat i ve associ at i on bet ween t he vol ume of oi l expor t s and t hat of

i ndust r i al i mpor t s acr oss equi l i br i a i n our case .

Si nce XS ( S) = p XD( S) , we have t hus shown t hat
I

( 43)

axe ( S)

ap I

i . e .

	

a move t owar ds a wor l d equi l i br i um wi t h i ncr eased oi l expor t s of t he

Sout h i ncr eases t he r el at i ve pr i ce of i ndust r i al goods, i . e . wor sens t he t er ms

of t r ade of t he Sout h . Fur t her mor e by ( 42) t he vol ume of i ndust r i al i mpor t s

of t he Sout h XI ( S)

	

= XI ( N) decr eases wi t h t he vol ume of oi l expor t ed, so t hat

t he r eal r evenues obt ai ned by t he oi l expor t er , i n t er ms of i ndust r i al goods,

have decr eased as wel l . Thi s compl et es t he pr oof of t he i nt er nat i onal mar ket

r esul t s of an i ncr ease of oi l expor t s .

We now st udy t he wel f ar e i mpl i cat i ons of such an i ncr ease i n oi l expor t s

on t he domest i c economi es of t he Nor t h and of t he Sout h . The pr oof wi l l



pr oceed by t r aci ng t he i mpact of t he hi gher ( r el at i ve) pr i ce of i ndust r i al

goods p l whi ch accompany l ar ger expor t s of oi l on bot h economi es .

	

Li nder t he

assumpt i or s, t he r at e of pr of i t r ( S) of t he Sout h wi l l be seen t o be posi t i vel y

r el at ed t o

t he i nt er nat i onal pr i ce of i ndust r i al goods pI . However , because of t he dual i t y

condi t i on C. 1, t he r at e of pr of i t i n t he Sout h r ( S) i s negat i vel y cor r el at ed wi t h

r eal wages, empl oyment and domest i c consumpt i on of B acr oss equi l i br i a of t he

Sout h . Thi s wi l l t hen est abl i sh t he st at ed ef f ect s on wel f ar e of t he Sout h of

i ncr eases i n oi l expor t s under t he condi t i ons of t hi s t heor em.

As t echnol ogi es ar e r el at i vel y mor e homogeneous i n t he Nor t h, an i ncr ease

i n t he r at e of pr of i t of t he Nor t h r ( N) i s seen t o be associ at ed, i nst ead, wi t h

hi gher r eal wages, empl oyment and domest i c consumpt i on of B i n t he Nor t h . Thi s wi l l

compl et e t he pr oof of t he t heor em.

We st udy next t he r el at i on bet ween t he i nt er nat i onal pr i ce of i ndust r i al

goods ~I
and t he r at e of pr of i t i n t he Sout h r ( S) .

Fi r st l y, not e t hat as t he r at e of pr of i t i ncr eases, t ot al capi t al

avai l abl e i n t he Sout h i ncr eases, and t her ef or e so does t he suppl y of

i ndust r i al goods, whi ch ar e capi t al i nt ensi ve . For mal l y, ' si nce

and K = ~r ( f r om 4) , we have

( 45)

=

	

( a l K - c l L) / D

a3 S

	

__

	

Sa l

	

_

	

cl

	

( I Lar

	

D D , ar }

aw
/ pB

az

- 2 3-



whi ch i s posi t i ve si nce by t he dual i t y condi t i on and ( 38) ,

Sout h .

As t he suppl y of i ndust r i al goods I S i ncr ease wi t h r , so does t he demand f or

oi l i n t he Sout h, si nce B uses ver y f ew oi l i nput s ( b 1 smal l ) , and oi l demand i s :

( 46)

r , si nce

( 48)

( 49)

when cl i s smal l .

ap I > O.

ar ( S)

8D( S)

	

=

	

b
' 2,

I S + b
1

BS .

	

Ther ef or e,

- 24-

Fi nal l y, f r om ( 28) t he pr i ce of i ndust r i al goods i s

8D

( 47)
pI

_-
S

	

;
I - r K

d we shal l now check t hat i t i ncr eases wi t h r .

1
2~§ t he r at e of pr of i t i n t he Sout h exceeds D ( C. 1) , t he

di f f er ence bet ween i ndust r i al out put and t he r et ur n on capi t al decr eases wi t h

a c aw/

ar _

	

( I S _
r K)

	

(D. - 2r ) - a D

	

ar B

Ther ef or e, as r ( S) i ncr eases, t he denomi nat or of ( 47) decr eases and t he

numer at or i ncr eases . I t f ol l ows, . i n par t i cul ar i t hat t he i nt er nat i onal pr i ce of

I i ndust r i al goods i s posi t i vel y associ at ed wi t h t he r at e of pr of i t i n t he

a

aw
/ ps

Dr
< O i n t he



Thi s i mpl i es t hat i ncr eases i n oi l expor t s ar e accompani ed by : a hi gher r at e

of pr of i t i n t he Sout h .

_25_

Now, by dual i t y ( C. 1) and ( 38) , such an i ncr ease i n r ( S) has t he

opposi t e ef f ect on r eal wages :
p

( S) wi l l decr ease wi t h oi l expor t s .
g

Fr om ( 3) t hi s i mpl i es t hat t ot al empl oyment decr eases i n t he Sout h as

wel l , and t hus si nce BD = wL ( by 5) i t f ol l ows t hat t he consumpt i on of basi c

goods i n t he Sout h decr eases as wel l .

The wel f ar e i mpact of i ncr eased oi l expor t s on t he economy of t he Nor t h ar e

t he opposi t e .

	

Si nce as expor t s of oi l X
S

( S)

	

i ncr ease t he r at e of pr of i t , i n t he

Nor t h r ( N) i ncr eases ( by ( 39) ) , and t hi s r at e of pr of i t r ( N) i s posi t i vel y

associ at ed t o r eal wages ( by C. 2 and 38) , i t f ol l ows t hat bot h f act or pr i ces

( f or l abor and capi t al ) i ncr ease i n t he Nor t h wi t h oi l i mpor t s . As r eal wages

w/ p. ( N) i ncr ease, by ( 3) t ot al empl oyment of l abor L( N) i ncr eases i n t j i e Nor t h

i mpl yi ng t hat t ot al consumpt i on of basi c goods i n t he Nor t h, BD . - _

a1PB/

( by ( 5) and ( 3) ) al so i ncr eases .

Thi s compl et es t he pr oof of t he t heor em.

I n. vi ew of t he negat i ve wel f ar e ef f ect s' on " t he Sout h of i ncr eased

oi l expor t s, i t seems nat ur al t o enqui r e whet her an economy wi t h t he

char act er i st i cs of t he Sout h i n t heor em 1 wi l l expor t oi l at al l . One

possi bl e answer i s t hat such an economy may expor t oi l because t he wel f ar e

ef f ect s of i ncr eased oi l expor t s ar e not t he same acr oss al l i ncome gr oups :

as seen above bot h t he r at e of pr of i t and t he t ot al pr of i t s i ncome of t he

Sout h i ncr ease wi t h i ncr eases i n oi l expor t s, even as t ot al r eal r evenues

of t he r egi on as a whol e decr ease . The next cor ol l ar y shar pens t hi s r esul t

t o exhi bi t mor e cl ear l y t he r ol e of t he condi t i ons of t heor em 1 on t he

wel f ar e of di f f er ent i ncome gr oups .



Car ol l ar y_ 2

Consi der a move t owar ds . a new wor l d equi l i br i um wi t h i ncr eased oi l

expor t s f r om t he Sout h and l ower r eal expor t r evenues .

	

Then i f t he

economy of t he Sout h has t he char act er i st i cs of t heor em 1 bot h t he r at e

of pr of i t and t he t ot al pr of i t i ncome of t he Sout h wi l l have i ncr eased at

t he new equi l i br i um, and t hi s i s i ndependent

	

of t he char act er i st i cs of t he

economy of t he Nor t h .

Pr oof

Consi der a new equi l i br i um wi t h i ncr eased oi l expor t s, i n whi ch r eal

X6
( S

d

	

)

r evenues of t he Sout h have decr eased,

	

D

	

< O.

aXI ( S)

Thi s i mpl i es t hat t he r el at i ve pr i ce of i ndust r i al goods p I
have

i ncr eased i n t he new equi l i br i a, i . e . t he t er ms of t r ade of t he Sout h have

wor sened . Fr om ( 4° ) t hi s i mpl i es t hat t he -r at e of pr of i t i n t he Sout h r ( S)

has i ncr eased .

	

Si nce by ( 4) K = ( 3r , t ot al capi t al empl oyed al so i ncr eases

i n t he Sout h . Ther ef or e si nce r , p I and K i ncr eased, t he t ot al pr of i t

i ncome r pI K wi l l necessar i l y have i ncr eased as wel l , compl et i nc . t he pr oof

of t he cor ol l ar y .

We now expl or e condi t i ons under whi ch mor e posi t i ve wel f ar e ef f ect s

on t he Sout h can be expect ed f r om i ncr eases i n oi l expor t s . The next

r esul t s hi ghl i ght s t he r ol e of t echnol ogi es of t he Sout h i n t he det er mi nat i on

of wel f ar e ef f ect s of oi l expor t pol i ci es :

Theor em 2

Assume t hat t he economi es of t he Nor t h and t he Sout h ar e as i n t heor em

l , except t hat t he condi t i on of dual t echnol ogi es i n t he Sout h D < 2w

i g



Pr oof

i s r epl aced

c
2

D

- 2 7-

>
2w , e . g . mor e homogenous t echnol ogi es .

	

Then an
P

B

i ncr ease i n oi l expor t s wi l l wor sen t he Sout h' s t er ms of t r ade and decr ease

i t s r eal r evenues, but r eal wages, e, - r pZoument and domest i c consumpt i on of basi c

goods wi l l al l i ncr ease i n t he new equi l i br i um of t he Sovt h, as wel l as i t s

pr of i t s . .

An i ncr ease i n XS wi l l have a negat i ve i mpact on t he equi l i br um vol ume of i mpor

of i ndust r i al goods XD and t he Sout h' s t er ms of t r ade . Thi s i s because t hese

ef f ect s depend onl y on t he gener al equi l i br i um r eact i on of t he Nor t h t o

i ncr eased oi l expor t s f r om t he Sout h, ai d' t he Nor t her n economy i s assumed t o

have t he same char act er i st i cs as i n t heor em 1 .

Next , not e t hat as i n t heor em 1 i ncr eases of oi l expor t s XS i ncr ease t he

r at e of pr of i t i n t he Sout h i n t hi s case as wel l , even t hough f or di f f er ent

r easons .

Fr om ( 47)

( 50)

PI

e
D

ai

	

c aw/ P

ar ( S)

	

( I S
- r K) = S( D - 2r ) - aD

	

9

Dr

has a negat i ve si gn
' 7

and t he expr essi on

° I n t hi s case t he expr essi on

ae

	

__

	

_D

	

aI S ( S)

	

al . c
l

aw/ pB

3r ( S) - b l ar ( S)

	

( D

	

_ a
D

	

ar )



aw/ P _B

ar ( S)

D
PB .

pr of i t .

Sa 2

wi t h t wo maj or except i ons :

c

i . e .

	

- 2w

D

	

< O,

pB

- 28-

i'

	

s posi t i ve when c l i s smal l .

	

I t f ol l ows t hat t he r at e of pr of i t ' r ( S)

i ncr eases wi t h oi l expor t s because as seen above 3XS ( S) >
O.

2p I

Now, consi der equat i on ( 38) , t hat det er mi nes t he r el at i on bet ween t he

r at e of pr of i t r ( S) and t he r eal wage i n t he Sout h .

When t echnol ogi es ar e r el at i vel y homogeneous i n t he Sout h, so t hat

1 > 2w

	

t hi s der i vat i ve i s posi t i ve, so t hat r eal wages i ncr ease wi t h t he r at e of

Ther ef or e, as oi l expor t s i ncr ease, so do r eal wages . Fr om ( 3)

empl oyment i n t he Sout h al so i ncr eases, and f r om ( 5) domest i c consumpt i on of B

i ncr eases as wel l . Thi s compl et es t he pr oof .

Fl . nal l y, we expl or e condi t i on . : under whi ch t he r eal r evenues of t he oi l

expor t er can be expect ed t o i mpr ove wi t h hi gher vol umes of expor t s . Her e we

must of cour se r equi r e di f f er ent char act er i st i cs of t he oi l i mpor t er t han t hose

of t heor em 1 . We have t he f ol l owi ng :

Theor em 3

Assume t hat t he oi l i ; r r por t er has t he char act er i st i cs of t heor em 1

L

	

i t s t echnol ogi es ar e- r el at i vel y dual ,

2 .

	

i t s basi c goods sect or uses r el at i vel y f ew capi t al i nput s, - c l t i o .



Pr oof

ax,

ar

ax S
I

ar

Then an i ncr ease i n oi l expor t s wi l l i ncr ease t he r eal r evenues of t he

oi l expor t er and i mpr ove i t s t er ms of t r ade .

	

Wi t hi n t he oi l i mpor t i ng count r y,

t he r at e of pr of i t s and t he domest i c use of i ndust r i al goods bot h decr ea- but

r eal wages,

	

empl oyment and consumpt i on of basi c goods al l i ncr ease i n

t he new equi l i br i um.

Under t he condi t i ons of t hi s t heor em f r om equat i on ( 39)

whi ch i mpl i es t hat t he r at e of pr of i t decr eases i n t he oi l i mpor t i ng count r y

as i t s i mpor t s of oi l i ncr ease .

Fr om equat i on ( 40) , si nce c1 ' L O, we obt ai n

D
pB

_2w

PB

i mpr ove wi t h i ncr eased oi l expor t s .

c

Fr om ( 45) and t he f act t hat D

E

- 29-

2r

	

c l

	

a ; . r

,

	

- a
D

	

PB )

	

<

	

O,
(

ar

0 .

whi ch i mpl i es t hat t he vol ume of i ndust r i al goods expor t s i ncr ease wi t h oi l

i mpor t s, acr oss equi l i br i a . Thus, t he r eal r evenues of t he oi l i mpor t er

Si nce
c2

-
` w

i s now negat i ve wi t hi n t he oi l i mpor t i ng count r y, f r om

( 38) and ( 3) and ( 5) l ower r at es of pr of i t s ar e associ at ed t o hi gher r eal

wages, empl oyment and domest i c consumpt i on of basi c goods .

O, i t f ol l ows t hat t he domest i c
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suppl y of i ndust r i al goods, I S , has now decr eased .

i ndust r i al goods I D equal s I S - XI , expor t s

decr eased, t he new equi l i br i um vol ume of i ndust r i al

i s l ower . Thi s compl et es t he pr oof .

VI

	

Di scussi on and Concl usi ons

Si nce domest i c use of

XI have i ncr eased, and out put I S

goods used domest i cal l y I D

The r esul t s suggest t hat di f f er ences i n cer t ai n macr o char act er i st i cs of t he

t r adi ng economi es wi l l l ead t o r at her di f f er ent out comes of r esour ce expor t

pol i ci es . Thi s sect i on wi l l summar i se our f i ndi ngs and suggest ways i n whi ch t hey
1

	

1,

may be usef ul i n t he anal ysi s of pol i cy .

A f i r st r esul t i ndi cat es t hat when our speci f i cat i on

I n t he f i r st pl ace we shal l di scuss t he i mpact of t he gener al equi l i br i um

r esponses of t he r esour ce i mpor t i ng r egi on on i nt er nat i onal mar ket s .

of t he t r adi ng economi es i s appl i cabl e, t hen bot h t he t er ms of t r ade and t he

expor t r evenues of t he r esour ce expor t er can be expect ed t o wor sen as t he

vol ume of i t s expor t s expands when t he i mpor t i ng economy has t he f ol l owi ng

st yl i zed char act er i st i cs : a t echnol ogi cal l y homogeneous, i nt egr at ed

economy wi t h a r el at i vel y hi gh r at e ) f pr of i t , and wher e capi t al and r esour ce

i nt ensi t i es i n t he i ndust r i al and consumpt i on goods sect or s ar e r el at i vel y

si mi l ar . Thi s r esul t i s l ess t han i mmedi at e, and may be wor t h di scussi ng i t s

causes .

Fi r st l y we not e t hat as r eal r evenues of t he r esour ce expor t er ar e

measur ed i n t er ms of i ndust r i al goods, t hi s r esul t est abl i shes t hat at a new

equi l i br i um a hi gher vol ume of r esour ces wi l l be t r aded f or a l ower vol ume of

i ndust r i al goods . The wor seni ng of t he t er ms of t r ade f ol l ows : t he

r el at i ve pr i ce of i ndust r i al goods wi l l necessar i l y i ncr ease at t he

wor l d equi l i br i um. Thi s cl ear l y i mpl i es t he exi st ence of a negat i ve
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cor r el at i on acr oss equi l i br i a bet ween t he pr i ce of i ndust r i al goods, ' and t hei r

vol ume of expor t s f r om t he i ndust r i al economy . Thi s negat i ve cor r el at i on i s

si mi l ar t o t hat demonst r at ed i n[ 4 ] , but i n t hat case, i t was val i d onl y f or t hf

expor t s of l abor i nt ensi ve basi c consumpt i on goods f r om a devel opi ng count r y .

Bot h cases, however , ar e due t o gener al equi l i br i uun i ncome ef f ect s as shown i n

( 4) and di scussed bel ow,

'

	

As t he pr oof of t heor em 1 demonst r at es, under t he appr opr i at e condi t i ons, t h

i ncome ef f ect of a pr i ce change

	

of

	

i ndust r i al goods i s st r onger

t han t he pr i ce ef f ect wi t hi n t he i ndust r i al economy . Thi s i s an ef f ect t hat

can onl y be obser ved i n a gener al equi l i br i um model : As t he pr i ce of

i ndust r i al goods _r i ses, t hei r domest i c suppl y i ncr eases, but t hei r domest i c

demand i ncr eases and r el at i vel y mor e, t hus l ower i ng t he sur pl us avai l abl e f or

expor t s . Now, si nce a hi gher vol ume of oi l expor t s i s shown ( i n t heor em 1) t o

be associ at ed wi t h hi gher pr of i t s i n t he i ndust r i al economy, and an i ncr ease

i n pr of i t i ncome i ncr eases t he domest i c demand f or i ndust r i al goods,

t he f i nal r esul t i s t hat hi gher vol umes of oi l expor t s ar e associ at ed wi t h

l ower vol umes of i ndust r i al expor t s .

The wel f ar e ef f ect s on t he i ndust r i al economy of i t s i mpr oved i nt er nat i onal

si t uat i on ar e posi t i ve :

	

si nce t he economy i s r at her homogeneous and

i nt egr at ed, t he i ncr eased domest i c demand and suppl y f or i ndust r i al goods l eads

t o hi gher l evel s of over al l empl oyment , r eal wages, and consumpt i on of

bot h goods .

	

The i mpact s of i ncr eased r esour ce i mpor t s ar e t hus unambi guousl ;

posi t i ve f or such an i ndust r i al economy .

Eowever , t hese r esul t s ar e r ever sed when t he r esour ce i mpor t i ng economy

i s l ess homogeneous, has a " ' dual " t echnol ogi cal st r uct ur e, and uses f ew

capi t al and r esour ce i nput s i n i t s basi c consumpt i on good sect or . These ar e

char act er i st i cs mor e appr opr i at e, per haps, f or a devel opi ng r esour ce _i mpor t i ng

economy . i n t hi s l at t er case, as r esour ces i mpor t s i ncr ease,
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t he expor t er can expect hi gher r eal r evenues and bet t er t er ms of t r ade .

The i mpact of hi gher r esour ce i mpor t s on t he ' i mpor t i ng economy ar e however

l ess posi t i ve .

	

Thi s i s demonst r at ed i n t heor em 3 by t r aci ng t he

gener al equi l i br i um ef f ect s symmet r i c t o t hose of t heor em 1 . The i mpor t i ng

count r y' s r at e of pr of i t and t he vol ume of i ndust r i al goods i t uses at t he

new equi l i br i um , ar e bot h l ower .

	

However , r eal wages, empl oyment and

consumpt i on of basi c goods i ncr ease at t he new equi l i br i um of t he i mpor t i ng

count r y . I ncr eased r esour ce i mpor t s seem t o l ead t o t ae- i ndust r i al i sat i on'

i n t hi s case, a mor e basi c consumpt i on/ pr oduct i on or i ent ed economy .

The pr evi ous di scussi on deal t wi t h i mpact s of i ncr eased expor t s of r esour ces c

t he i mpor t i ng count r y and on t he i nt er nat i onal economy . We shal l now di scuss t he

i mpact of t hese i nt er nat i onal mar ket s changes on t he r esour ce expor t er .

i n symmet r y wi t h t he above r esul t s, di f f er ences i n

t he degr ee of t echnol ogi cal dual i sm and of l ack of i nt egr at i on i n t he expor t i ng

r egi on al so l ead her e t o r at her di f f er ent r esul t s .

Theor em 1 expl or es t he case wher e t he r esour ce expor t i ng economy has a

dual t echnol ogy, uses f ew capi t al and r esour ce i nput s i n i t s basi c consumpt i on

sect or , and has i ni t i al l y a r el at i vel y hi gh r at e of pr of i t .

	

I n t hi s case ,

i ncr eases i n r esour ce expor t vol umes i ncr ease domest i c pr of i t s and t ot al

pr of i t i ncome, Thi s occur s

	

aven as t he expor t r evenues of t he r egi on as a whol e

f al l .

Yet , due t o t he dual i sm and l ack of i nt egr at i on of t hi s economy, t hese

i ncr eased pr of i t s l ead t o l ower l evel s of empl oyment , r eal wages and wage

i ncome, and a decr eased out put and consumpt i on of basi c goods wi t hi n t he

r esour ce expor t i ng economy . As a mat t er of f act , i n or der t o keep t he pr evi ous

l evel of domest i c consumpt i on of i ndust r i al goods, t he r egi on must now

i ncr ease i t s domest i c out put , si nce i t s i mpor t s have decr eased . The
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onl y gai n of i ncr eased r esour ce expor t s i s i n t he i ncr ease of pr of i t - i ncome .

These r esul t s ar e t r aced i n t heor em 1, wher e, as i n F

	

4 1, t he gener al

equi l i br i um i ncome ef f ect s ar e shown t o depend si gni f i cant l y on t he

condi t i ons of dual i sm of t he economy .

	

Thi s appear s mor e shar pl y i n Cor ol l ar y

2, whi ch expl or es t hese r esul t s t aki ng i nt o consi der at i on t he char act er i st i cs

of t he expor t i ng economy onl y .

The over al l concl usi on i s t hat , under t he condi t i ons, an i nt egr at ed and

homogeneous i mpor t i ng economy may benef i t unambi guousl y f r om i ncr eased

expor t s of r esour ces f r om an expor t i ng r egi on whi ch has a dual economy_

For t he r esour ce expor t er ,

	

necessar y condi t i ons f or benef i t t i ng f r om

i ncr eased r esour ce t r ade seems t o be t o t r ade wi t h si mi l ar economi es, and t o

keep i t s economy as i nt egr at ed and homogeneous as possi bl e .

Under t he condi t i ons st udi ed her e, a r egi on t hat expor t s r esour ces f or

whi ch i t has no use i n t he bul k of i t s economy ( t he subsi st ence sect or ) and

whose expor t s pr oceeds most l y benef i t i t s smal l er i nt er nat i onal l y

l i nked i ndust r i al sect or , can onl y see i t s i nt er nat i onal posi t i on wor sen i n t he

l ong t er m i f i t t r ades wi t h a homogeneous i ndust r i al economy . Due t o a

negat i ve ef f ect on domest i c t er ms of t r ade t he wel f ar e i mpact s on i t s

subsi st ence sect or wi l l be negat i ve . Thi s occur s even when t her e i s no

compet i t i on f or scar ce i nput s bet ween t he subsi st ence and t he r esour ce

sect or s, and even t hough l abor i s al so empl oyed i n t he i ndust r i al

sect or . The r evenues f r om r esour ce expor t s t r ansl at e i n t hi s case

i nt o hi gher pr of i t i ncome t hat does not necessar i l y ' ci r cul at e' t hr ough t he

economy, and t end t o r ai se t he pr i ces f or t he i mpor t ed i ndust - i al good,

wi t hout necessar i l y br i ngi ng about wel f ar e i mpr ovement s .

As st at ed i n Sect i on . l , a number of ext ensi ons and i mpr ovement s on t hi s

model seem possi bl e and desi r abl e, i n par t i cul ar , some of t he dynami c aspect s

of t he pr obl em may be usef ul l y devel oped .
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