




























The quantity Lr/br: + Lr/b2i is the maximum amount of effective

labor of type j that can be produced in the economy; cal-l- this

quant i ty Vl  .  When relat ive pr ices are f ixed. so are the ai j 's  as

in the standard model . Let us define trKi = aKixi/K (as usual) ,- but

def ine l .Ei j  = aEixi /Vj .  Consider now a change in factor

endoraments only.  Now. di f ferent iat ion of  (1a) feads to:

) . * r i r + t rK2 i r=R

tr"rri, + xE2!*.2b22/b2r = i!. ( 19 )

Reca l l  t he  de f i n i t i on  fo r  t he  f i nanc ia l  ra t i os  i n  (15 ' ) :  D (2 )  =

(w"r /p) [a*ra", - aK2a'rb2rfb22) . In this case. type 2 labor is used

in both industr ies.  Now for the physical  case. note that

A(2) = ) ,K1),821b22 /b21 -  t rotr"r ,

= (xrxr/KVr) (a*rarrbr,'/b", - aK2aE1)

Obv ious l y ,  D (2 )  i s  pos i t i ve  o r  nega t  j . ve  as  A (2 )

negat ive. Accordingly,  solv ing for i ,  we f ind

*. ,  = R)rrr1b22/A (2) br1 -  'orxrr /L(2,

i, = 'orx*,/ a2) - RrE.1/a (2 )

(20 )

is posiEive or

(2a)

(22 )

C1early,  s ince A(2) . is posi t j -ve when good 1- is capi tal-  -  intensive,

$re obtain the fami] iar Rybczynski  resul t  that an increase in K

increases (decreases) the output of  good 1 (good 2) whi le an

increase potent iaf  ef fect ive labor V1 increases (decreases) the

output of  good 2 (good 1) .  A simi lar resul t  would obtain i f  type

1 l -abor were used in both industr ies.  we thus obtain the

theorem that in any of the HO ranges of the economy the familiar

Stolper -  Samuel-  son and Rybczynski  resuLts obtain;  however,  unl ike

the standard HO modeI,  there can be factor intensi ty reversafs
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between the HO regions.

VI. Technological Change

We now consider the irnpact of technological change on

product ion patterns and factor pr ices, holding commodity pr ices

constant.  Given the two-level  product ion funct ion, i t  is  obv.rous

that technical  change can ei ther ef fect  the product ion of

ef fect ive fabor ("ski I l - -based technological  change, ' )  or technical-

change in the industry i tsel f  by vir tue of  new insights into

conbining capi tal  and effect ive Labor ("process technical

change" )  .  I  wi l l  only consider cases of neutral  technical-

change. Moreover,  just  because the model-  permits a dist inct ion

between Ehe two t14>es of technological changTe does not mean thaE

the real"  world works that way. Nevertheless, we proceed as i f  iE

does and ask whet.her i t  makes any di f ference.

I f  the Ricardian product ion funct ion does not change, that

is,  i f  the product iv i ty of  raw labor remains constant,  an

improvement in the conversj-on of  ef fect ive l -abor and capi tal  into

goods wi l l  have an impact that is s imi lar to a change in

commodity pr ices. As pointed ouE by Findlay and crubert  (1-959)

and analyzed in detai l  by , fones (1955),  one can consider neutral

technological  progress as fu1ly equivalent to an increase in the

pr ice of  a good. I f  we consider the uni t  value isoquant.  for any

good, i f  the pr ice increases the isoquant moves in uni formly

along any ray from the or igin;  the same occurs with neutral

technological  progress. Accordingly,  whether there is an

increase in the pr ice of  a good or neutral  technological
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progress, one achieves a paral le l  impact on resource al- locatr-on

and factor pr ices. Thus. holding commodity pr ices constant,

neutral- technological improvement in an industry will bring about

expansion of  such an industry and wi l l .  of  course, benef i t  those

factors with a comparative advantage in that industry or the

facEor in which the industry is intensive in the Heckscher-Ohl- in

region of  the economy. Such technical  change wi l l  only change

wage inequal i ty i f  i t  occurs in the speci f ic -  factors region of

the economy; otherwj.se, ei ther al l  wages r ise or faLl- .

What is the impact of  ski l l -based technological  change? I t

should be obvious that if a group of workers become more

product ive their  market wages wi l l  r ise relat ive to olher groups.

This has a qui te di f ferent impact on observed wages; buE i f  such

technological  change ref l -ecte investments in human capital  i t  is

questionable i,rrhether r,rages net of these costs show divergent

t . rends. To properly analyze this i t  is  necessary to include

learning-by-doing and human capital  investments.  However,  the

end resul t  is higher product iv i ty and i t  may be useful  to just

consider the consequences of autonomous improvements in some

worker 's product iv i ty.  L. ,et  us suppose that good 1 is the ski11-

based good so that.  EIG)e 1 labor can be considered skj- I led labor

compared to ts]4)e 2 labor. The rat.io brr/br.' ls Eype 1 l_abor,s

product iv i ty advantage over t )4)e 2 labor in industry j .

To be concrete I assume that type 1 wages are higher than

type 2 wages. Now suppose that t14>e 1 labor becomes uniformly

more product ive in aLl  industr ies.  Since each br,  faI1s by the
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same percentage. the rat io b11/b12 remains constant.  The effect

of this on wage structure depends on the region in which the

economy is operat. ing.

First  consider the case in which the economy operates in

ei ther one of thd HO regi-ons of  the economy. In this case, wr, /w,

= bir /b iz so that nothing happens to ef fect ive wages, as is c l -ear

from the pr ic ing equat ions (12).  However,  type 1 wages wi l l  r ise

by Ehe j-mprovement j-n their productivity (wrt - wi/ba) and wage

inequal i ty wi l l  r ise by exact ly the same proport ion because wages

of type 2 workers remain exactly the same (wr, = wr/br). However,

due to Rybczynski effects, whether the economy moves away from or

deeper into the HO region depends on whether the refative price

of capital - intens ive goods is Iow or high. When type 1 labor

becomes more product ive, Rybczynski  ef fects become relevant and

the output of  t 'he capi tal  -  intens ive good must fa11, as is c lear

f r om e i t he r  ( 14 )  o r  ( 14 , ) . I f  the pr ice of  the capi tal--

intensive good is already low, the economy will become more

deeply entrenched in the in i t . ia l  HO region; i f  the pr ice of  the

capital- - intensive good is high, the economy will move towards the

speci f ic factors region on the economy.

I f  the product iv i ty enhancement.  occurs when the economy is in

the spec i  f ic -  factors region of  the economy, an improvement in

type l -  labor 's product j .v i ty wi l l  cause wage inequal i ly Eo r ise by

more than the r j -se in product iv i ty.  This is because the

effect ive wage of t lpe 1 workers wiI I  r ise whiLe t .he ef fect ive

wage of type 2 workers will fal-l, thus enhancing the impact of

22



the improvement in t)4)e 1 workers' skills. However, the

economy' s product ion of  good 1wi11 r j -se relat ive to good 2.

Eventual ly,  the economy wi l l  f ind i tsel f  in the Heckscher-Ohl- in

region of the economy. Once this occurs, a uniform improvement

in t14>e 1 labor 's product iv i ty wi l l  have no impact on the

effect ive wage rat io,  for given commodity pr ices, but wi l - l  have a

proportionate impact on the real- earnings of type l- labor.

VIf .  Sone Poeeible E EtensionE

I-,et us now consider extending the model to include more

Ricardian factors.  For concreteness imaqine a third Ricardian

f actor-  -cal- l -  i t  z--such that

brr/brz . b"r/b"" . brr/b"" ( 22 )

C1ear1y, i t  is  now possible for the ef fect ive wage rat io to be

equal t.o b"r/b"r. At this point, t)T)e z labor is employed j-n both

industr ies--but t14:e 1 Labor and type 2 Labor are earning

economic rents and so are ent i rely speciaf ized. However,  the

effect ive wage rat io wi l l  be f j -xed unt i l  a l - l -  type z labor is

absorbed' in one industry or the other.  In Ehe range of commodicy

prices where type z labor works in both industries, any change in

pr ices wi l l -  exert  Stolper -  Samuel son effects on the ef fect ive wage

ra tes - - j us t  as  be fo re .  Fo r  examp le ,  i f  good  t  i s  cap i ta l -

intensive, an increase in p will depress boEh rrrl and w2 by equaL

percentages. However,  the model no longer works l ike the

speci f ic -  factors model.  Clear ly,  the more labor-t)4)es that exist

in the economy the smal ler wi l l  be the speci f ic- factors range of

the economy. Indeed, with a cont inuum of labor t l4)es, i t  would

23



appear that the model would al-ways behave exactsLy like the Ho

model in sma11 comparat ive stat ics exercises--with this

except ion: facEor pr ice equal izat ion would be very unl ikeIy.

However,  i f  a cont inuum is considered unreal- ist ic,  the case

of a f in i te number of  ]abor types leads to some interest ing

conclusions. For example, i f  there are tshree labor types, the

most l ikely scenario is for two Labor t ]4)es to work in one

industry and one in the other industry.  In this case, the model

retains i ts speci f ic factors f lavor.  I f  the pr ice of  any good

increases, the real  returns to al l -  those speci f ic factors working

in an industry wi l l  increase, regardless of  factor intensi ty

condit ions. Such a resul t  appears to help explain the resul- ts of

Blanchf lower,  et .  a l  .  (1990),  ! , rhere they found that increasing

the prof i ts of  an industry appear to be shared by the "ski1Ied"

workers in that industry.  Whether their  conclusion is best

explained by the current competitive modef or their non-

competi.tive model j-s an issue that needs to be explored by

examining the addit ional  impl icat ions of  the two models,

VII I .  Sunnary.

This paper shows that by inEegrat ing the Heckscher-Ohl-  in,

speci  f ic -  factors,  and Ricardian models of  product ion i t  is

possible to achieve a tractable model capable of  addressing

important issues in fabor economics and internat ional  t rade. fn

internat ional  t rade, factors of  product ion need not be div ided

over igsues of f ree Erade or protect ion and factor pr ice

In labor economics, rrre show that

24
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the earnj-ng of  economic rents is not inconsistent lv i th

competsiEive markets in general equilibrium and that process and

ski l - l - -based innovat ions have contrast ing ef fects on wage

inequal i ty.  Process innovat ions may lead to wage inequal i ty,  but

cannot cause a permanent t rend,.  ski l l -based ( for labor)

innovations will cause trends in wagie inequality, and may

strengthen or weaken Heckscher-Oh1in propert ies.
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