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A NOTE ON THE COWSTANCY OF THE REAL T”‘GE

Development models often essume an unllrlteh uupo}y of labour from

agriculture to industry at a constant resal wage. In fact, there are L

several wage deflnltlons avallable dependlng on T7hether real wage are

pec1f1ed in terms of agrlcultural zoods, manufactured goods. or in “con-

: stant’utility combinations" of food and manufacturéd goods. The purpose‘

).of tdlS note is to explore some. 1lelCdtlonS of three of thesp deflnitlons s

-for the growth of the nanufacturlng sector and t e "eTfare of 1ts workers.l"

.- The usual.assumption about wages, attroctivé'for its simplicity, is

that they are constant in terms of agricultural goods. iloney wages ate
assumed éqoal to Py f where f is a fixed amount of food‘aod Pf is the orice
of food. Eistorioally, the idea that éages are fixed in terms of food (corn),

probably stems from a notion of a subsistence minimum. lore recent usage,

‘however, derives from the assumption that the wage rate in manufacturing

is detetmined more or less by the productivity in agriculturo. In the i
Féi~Ranis version; for example, the institutional wage is the histoticallf
average agricultural productivity of the population and the wage remains
constant as workers are withdrawn. This definition is also relevant for

models where there is 2 plentiful supply of lard and the opportumnity cost

of urban employment is the constant average product on this unlimited land.

1Harry G. Johnson, "Optimal Trade Intervention in the Fresence of

Domestic Distortions,” in Baldwin et. .al., Trade, Growth, and the Balance
of Payments, analyses the very different implications of assuming these

three different definitions of rigid wages in tariff theory.
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A second possible definition is thet the wage rate is fixed in terms of

manufactured goods or, the money wage in the manufacturing sector is_Pm m

wvhere m is a "fixed bundle of industrial pocds’ end P is the price of manu-

: , : : 7 - _
factured goods. A constant real wage in these terms 1s therefore w = = = m.
As far as we have been able to ascertain, there is no empirical grounds for

assuming that the wage ratE‘is’rigid“iﬂ“termS'dfimanufactured”gOOGS“(exéept"

'-i;perhaps in the short run) and we know of no model. of, underdeveloped: countries

that has used this‘aséumption for long term analysisf

The f?'mal‘definitiox'] is in terms of é;aage based on constant utility.
The money wage that apprqximately keeps ﬁtility constant is defined by
w = Pf £+ Pm 5, where f and m are the appropriate Weigﬁté for a vorker's
price index. This type of wage definition woulc be-most useful fof migra—
tion theories where it méy be hypothesiiéd that thebwqrhei's decision to
move depends upon his expected utility in the city.2 It is then possible
to imégine'a tﬁeory of labour mobility postulaﬁing anfunlimited supply ag'a'

constant real wage in terms of the utility forerone by leaving the rural

area.
‘As long as the intersectoral terms of trade zre constant, various
definitions of the real vage zive the same result, but if they vary (as,

of course, is true in nractice), the course of the real wape de ends on
T - ’ . S

whether it is defined in terms of one good or tle other or in some combina~

tion of the tio. Our problem is analyzed from the point of viev of a manu-

facturing sector facing giver supply functions of food and labour from an

i, . , s s ' s

A migration theory sliould 2lso consider the migrant’s nrobability of
finding work in the citv as well as some variable reflecting his ability to
tide himself over while seeling a job.
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agricultural sectcr. Tiie maaufacturing sector is assumed to produce one
good, i, using capital erd labour with a comstant returns to scale produc-
tion function. All profits are reinvested in the manufacturing ‘sector and

all wages are spent on consumption goods.

o ﬁage Defined in Terms of M Goods Only

It iz simplest to begin with the case in vhick real wages are "fixed"

in terms of industrial goods. As the manufacturing sector expands because

. : . ‘ - Lo - A R N "-’_" B L T E -
- of positive capital accumulation, the demend for labour increases proportion-

ally, and there is a corresponding shift in the demand curve for food. As

P .
?i increases, the welfare of the individual worl:er declines along the path

indicated in the diagram-belo?u Vith the real wage fixed at m, and Pf in~

B %
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creasing, the worker is placed on successively lover indifference  curves (IB).

3In general we shall assome that the supnly curve for food (as a func-
tion of the intersectoral terms of trade) is positively sloped while the
supply of labour is perfectly elastic at some 7iven rezl wage. lle assume
further, that theze two supply curves are independent, i.2., the migration
of labour has no effect on the supply curve for agriculture, and vice-versa.
This is not the most realistic assumption “ut it is convenient for the pro-
blem at hand and does not affect in anv essential way the major points of
this note. The reader can imagine thac the manufacturinrg sector draws la-
bour from one resion of the ceuntry and food from onother and that the two
regions are distinct and have little trade between them.

KJ
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Althouvgh individual velfare is reduced, more workers are employed in the

~.

aqufacturlng sector so that the c~f‘:ect on total ‘relfare of the urbarn workers
o »
is not unambiguous. Sincs real ‘rases are deflhEC in terms of Q ooods only,

‘the assumer1 food nr1ce 1Jcreas does not affectrthe cost of labour tO'the man-
.,ufacturino sector, and therefore does not affect 1nduotr1a1 profits -and - growtn.

Since the real wvage-is always constant, and since ve are assuning constant re-

turns- to scalc,vthevrelnvestment of pro{1ts "111 allo" output to grov Ulth a

»;‘._ -

& correSnondlng increase in labour demanded Fron the aﬁricultural sector. There-

fore, if wages are defined only in terma of M goods, an increase of Pf/F

1eaves the oro”th rate of manufacturin~ unaltered but reduces welfare per worker.

- Wage Defined in Terme of F Goods Onl?

"In the second case we exanine, the worker is always paid suffieient money
income to buy a fixed amount>of foed. It.is "as if" the worlker was paid in a
fixed bundle of corn (or arrived in the city “cerrying their bundle of consumer
goods with them'') and then nroceeds to trade vhatever fooc he does not vant -
for tne maanactured goods ha can obt 1in.

The worker's indifference nar is pictured in Tigure 24; T on the vertical

axis is the constant quantity of food thet determines the wage-rate. As
the terms of‘trade (Pf/Pm) rise, the budget line rotztes through this fixe&

point intersecting tiue horizontal exis at succegsively @ oher vage rates

"\J,Fh"d,

in terms of manufactures (o7 = m), and tracss out the Price Consumpticn

oY , .

locus (P. C.). The difference betieen the Trage L“flﬁ&h in terms of manufac-
tured and food goods is nor clear. In the former, the budget line rotated
through a consiznt noint on the horizontal axis and higher food nrices

were associated with lovur wages in terms of food and -rith deacreased -

consumption nossibilities. In the present "cefinition, as the price
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of food increases, the rezl wage in terms of manufactured goods rises and

the consumption possibilities of the worler increases.

r
r
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‘The demand curve for food per worker (pictured in 23) that is Aeriv?a .
from the price consumption locues has the following characteristicé. Then
the price of food is zero, it lies on the horizontal axis at the point
where the amount of food demanded is f ( i.e;, vhen the price of manufacj
tured goods is infinite, the orker spends all is income on food and there—
fore consumes his initial bundle). As the price of food increases, the
demand'fof_food'drops aé the ﬁo;ker substitutes manufactured goods for
food, and the demand curve in this range is normal. Eventually, a price

is reached (correspondirg to the turning point in the price consumption

expansion path) when the amount of food demanded increases as the price
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rises. At this point the income e fect outweighs the substitution effect,

The process is most clearly understood in terms of a Slutsky eouation.

The worker maximizes U(f, m) subject to the constraint that y = Pf f. The
worker's constraint is therefore Pf(f - £ = Pn m. It can easily be shown
T .
that the Slutsky equation is as follows: ;
df 3 - 3f ’ ‘
- = e compensated + (f -~ £f) —= : : ,
dp ap pense ‘d ( £ dy | constant 5

f f
The first term is negative, but the seconc is positive (unless food is an

inferior good) and acquires higher and higher vweight as food consumption -

drops. Therefore, even if we start with a normzl demand curve under vhich

the amount of food demanded dépreases as price rises, the second term-be-
cﬁmes increasingly important and may.eVentually»outveigh; the first. The
worker, endoved with a fixed amount of food or ruaranteed sufficieﬁt in-
come to buy a fixed amount, becomes richér as the price of food increases-
and eventually he may tage some of ﬁis addéd incgme out in higher food con-

sumption.




A demand curve such as the one pictured ir Figure 2B could, of.course,
lead to a situation vhere the market equilibrium does not exist or is un~

stable. The fact that observed marlets do not behave this way suggests

”fthat real vages do not stay constant in ‘terms of anricultural oods or that

the backward bending range is not reached.

Notlce that. the above analys;s refers only to.- the demnnd curve: for"'

';the 1nd1v1dual worker. The agoreoate demand -curve fo; the manufacturlno '

sector must be multiplied by the number of workers, -rhich is ‘also changing,

because a rise in the price of food incresses the real wage in terms of

manufactures. A general formula taking this feature into zccount can be
‘derived as follows:

Let F equal the total amount of food demanded so taat

T=fL ' -

daf df dy - du .

_ = == 1, £ == = _ .
then =7 “*i% @ "
Assume f = f (w, P) ' » .

df  of dv , of ’
then 75 = 35 @

e df - 3F L o Of 4L
Therefore P = 3p L4 P py dv f].

This can be rewritten in terms of elasticities as:

- e =€ +e [

PP fP ) wP €fwv+ ELw

€ep which is the effect of price on consumntion rhen the money wage

rate is held constant is negative, e.g., the substitution and income effects

work in the same direction.

4 . ..
P is the terms of trade where P is assumed to be constant and set
equal to unity by definition.



In the present cack in vhich wages are cefined in terms of food goods,

R - dr7 = -, el : :
EWP is positive, e.g.,-E§ = f > Oranq ?mp =" 3i. TJe heve two effects,

, due to the

AV

+.

therefore, to weigh against €ept the pure income effect, €

. change in money income, whick is positive, and the elasticity of labour

demand with respect to a wage change, €, , vhich is negative. It is then

Ly

anhemgiricalﬂqgesmiondasatoatheufinal;signaofﬁeFP;«r

"It is important to note, however, that the possible fhenq@ehén of an

i
I3

abnormal demand curve is not restricted to the case vhere the real wage
is set solely in terms of food goods. Suppose the more realistic case in
which the wage rate is set in terms of a bundle of fixed amounts of food

and manufactured goods, f and m respectively. lioney vages will then be

set equal to P

£ £+ Pm m; a likely occurrence if they are adjusted con-

tinuously in terms of some price index vhere the weights f and m are consump-~
. . e . 5 ] , .
tion in some initial period. The same Slutsky equation prevails as above

l

. - . ; \
and a baclkwvard bending demand curve is a possibility as long as the (ood

I

weight f exceeds the actual amount of food consumed. This is simply another
vay of statiné»the well known propositien thét wages derived using weiéﬁts

7 from the base period overcompensate for price chénges. The resulting oéer—
compensation yieldsré positive income effect which nay 0utwéigh the ﬁegative
substitution effect. - :

e may note also that the problem of instability is agnravated when it

'is assumed that the constant wage in agricultural goods adjusts to average

slf the government did change commodity weights continuously as prices
changed, then wvorker's utility in terms of a bundle of food and manufactured
goods trould approximately remain constant (see Figure 3). ilowever, it is
usually the case that commodity weights remair fixed over long time intervals.
Also, there are probably decision and statistical lags allowing income effects
to be realized. : o : '

.2



productivity in the rural area. 'As the price of food rises, the rural area

becomes better off on average; if the wage rate is tisd to average produc-
tivity £ will increase and the tendencies discussed sbove are intensified.

to the rmanufacturing sector, profits are decreased and grouth in this sec~
- too is constrained. Instead of talanced grovrth, we set il > L% (vhere a

star indicates the percentage change of the varizble) and'boﬁh:déCEéésiﬁéw

4 . SR - .

over time.

Utility lage

The problem associated vith a definition of real rages in terms of

food only suggests 2 a9z based on utility. J.ere money iages -rould be

equal to Pf f + PW iz and as Pf changes the weizihts £ and m are altered
all : .

to keep the woriker on the same indifference curve 23 shown

e

n TFipure 3.

Alternatively, we mignt assume that vorker's productivity is determined

by his utility and that a certain level of selfare is riceded to maintain
. A / ’ ‘_/./
efficiency in the industrial sector. £4s long as this utilicy is
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above that prevailing in rural

be forthcoming. Thi wage rate =rill not f£all because this -rould impair

=] (= Y
productivity. Instead, jobs are rationed ty the unemrloyment nool, for
example.

In Figure 3, Wa 7 is the initial wage line. As the price of food

m
changes, a nev line must be found tangent to the old level of utility.

This is Ua' Uh' which implies a wage rate equivalent to Ua' in terms of
A .

?

food or Uﬁ in terms of manufactured goods. If wages are adjusted in this

il

manner, the change in food consumption per vorker consequent upon a change

Finally, as the increase in the price of food causas a rise in;the realrwagé

-

~
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in price is the pure substitution effect in the Slutsky ecuation and is

always negative. Since real incceme is k2pt-coastant along the demand

curve for food, the possibility of a pesitively sloned demand curveiis re-
i . 6 R ) . 3 i. . . .
i . moved.” - Here, the different "substitution” points serve directly to trace

out the demand curve whose final‘shape_dapéndé on the elasticity of sub-

_stitution between food and manufactured goods.

Finally, as the price cf food increases, a 1"age constant in terms cf

i

utility combinations of goocds immlies that manufacturing growth is con-

™

strained but not as much as in the previous case. The real wage neasured
in manufactured goods dces not rise as nwich because there is not overcom=-
pensation. Balanced grout’. is not nossible in the absence of technological

- - ~

change in agriculture.

6-, . . o ar f o ) H o PR » .
4. Friedman, "The llarshallian Demand Curve,’' reprinted in Essays in

Positive Economics.




