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Employment, Productivity
and Import Subatitution

The purpose of this paper is to examine the relationship
between productivity growth and employment growth, Such an
examination will be done analytically in Part I and empirically
in Part II. In Part III some policy implications will be dis-
cussed which are relevant to the employment problem and to the
relationship between employment and productivity growth and the
import substitution strategy of development, The general char-
acteristics of import substitution have been detalled at length
in preceding research memoranda in this series., Attention here
will be concentrated on the implications of these characteristics
for employment growth, and its relationship to productivity
growth in countries pursuing such a strategy.

Attention will be limited to employment in the manufac-
turing sector., Evidently in most countries the attack on the
employment problem must include policies for the agriculture,
gservice, and other sectors. Problems in these sectors are not
discussed here, partly because import substitution affects
employment in manufacturing more directly than in other sectors,
and partly because the present paper must be of finite length,
There are many aspects of the employment problem itself not

discussed, Chlef among these are problems of its definition



ancd measurement, and of the characteristics (e.g., age,
edvcation, etc.) of the unemployed., Such matters are of course

importent, but are bayond the scope of the prresent effort,
I. Employment eand Productivity Growth

The rate of growth of labor productivity is usually
measured as the difference between the growth rates of output
rnd employment. This means of measurement of productlivity growth
creates a temptation to conclude that the morc rapid the rate
of growth of productivity the less rapid the rate of growth of
employment. That such a temptation must not be yielded to is
evident for at least two reasons. Most evident of course is the
fact that output growth is not independent of productivity
growth. Virtually all indices show that output growth and
productivity growth move very closely together, so that in
general we expect that the greater is productivity growth, the
greater is output growth. Any effort, therefore, to dampen
productivity growth to encourage employment growth is much more
likely to reduce output growth than to increase employment
growth. If we seek to maintain the rate of growth of output
by compensating with increased inputs for the reduced productivity
growth, problems will appear except under strong assumptions.
It is unlikely that we can reduce that part of the growth of
labor productivity not due to substitution without also reducing

the productivity of capital and material inputs. To maintain
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the arowth rate of output would mean therefore an increased
rate of investment, increased demand for foreign exchange,
incrensed inputs of managerial and entrepreneurial talent,
If this were possible, presumably it would already have been
dvne. So it is appropriate to conclude that reducing labor

productivity growth means reducing output growth,

Of much greater importance is the second reason. The
calculation of employment growth as the difference between
output and productivity growth represents the outcome of a
process, not the process., To understend how productivity growth
affects employment some attention to the nature of that process
is necessary,

To fix ideas consider the production function

1.) Q=PF(K, L, t)
where Q refers to real output, K and 1. to capital and labor
Inputs, and t to time, Homogeneity of the first degree in
capital and labor is assumed, but evidently the function is not
homogeneous of degree one in all arguments, i,e,, including time.
Converting to logs, differentiating with respect to time, and
writing rqe Tko and ry for the proportionate rates of growth
of output, capital, and labor, the familiar growth equation

emerges

2,) rq = arg + brL +rp
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where g and b are 2lasticities of production and rp the rate
of growth of output due to the passage of time ( % a% )+ Thus
rp represents Hicks neutral preoductivity growth, and the mar-
glnal product of labor and capital will grow due to the passage
of time at the same rate ag does output due to the passage of
time,

The xate af growth of the marginal produet of labor is
( o~ is the elasticlty of substitution).1

3.0 wpp =2 (rg - 1) +rp
In equilibrium the rate of growth of the wage rate will equal
that of the marginal product of labor. So rewrite 3.) using
Yy in place of Xpr, and get

B .3
Twc Ty "o~TL * Tp

b ory = o 4G (mp = )
Expression & shows that the greater is Tps glven Tye the greater
will be the growth of the demand for labor. IfC = 1 and Ly
is zero, employment growth will exceed productivity growth, since
a 1s less then unity, If <& is zerc however, the last term of
4,) 18 zero, and employment growth will be limited to the rate
of growth of caplital.,

The economic rationale of Expression 4 is that the
increase in labor's productivity, while the wage rate is con-
gtant, raises the marginal product of labor above the wage rate,

and thereby leads the profit maximizing producer to hire more
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labor, Employment will continue to rise until the marginal
product is pushed back down to the level of the unchanged wage
rate, The labor market equilibrates to <he increased produci-
ivity by increased employment rather than by rising wage rates,
Thus the greater is productivity growth in a situation where
the supply curve of labor is horizontal und Cj"j) 0, the
greater will be the growth of employment,

If 4 is substituted into 2, then

o(ry - r,)
= ar -ft){?x + P L + r

q K a P
5) = rg +~t>o°(££j;-£ﬂ) + rp
Now subtract Expression 4) from 5), and
rQ'rL=rK+h‘r(£%ﬂ)+rP'rx'aﬂ(rg-r‘u
=p—§rp—-b-é€-:'w+rp-a-'a—'rp+-a-rw
=rp<'b?a'a:'*1"§:)+rw ;_.b.g:

rp <bf—a9" +_§)+ rw<fa- Qf)

=rp (1 ~o) +-¢T'rw
6) r;, =Tq - Tp 1 -0 - cf'rw

7) rp, =rg -~ rp + ¢"(rP - nw)
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Expression 6 shows that only if the elagticlty of substitution
is unity and the rate of growth of wage rates zerv, will employ-
ment and output grow at the same rate, This ratie is higher than
would be the case were wage rates to rise along with producte-
ivity. If o exceeds unity, the neutral increase in product~
ivity with constant wage rates results in employment growing
more rapidly than output, and observed labor productivity falls,
despite the upward shift in labor's rroductivity curve, In this
event, labor's share of output will rise, Therefore a neutral
shift, i.,e,, one which raises the marginal product of labor and
capital by the same projortion, will increase labor's share,
If then the 2quilibrating mechauism to rieing preductivity is
increased employment, rather than increased wage rates, and if
g~ 21, the neutrgl shift ultimately becomes labor usingz, The
opposite resmlt holds if g~ &£ 1.

Expression 7 shows the content of the argument noted in
the first paragraph of this section. The rate of growth of
employment is equal to the difference bhetween the rate of growth
of output and preductivity if either the elasticity of substi- |
tution is zero or if wage rates rise ai the same rate as does
productivity., Crucial to the effect of productivity growth on
employment 1s therefore the extent of substitutabllity between
capital and labor and the behavior of wage rates, Also output
must grow, and this implies something about demand as well as
about input bottlenecks not reflected in the arguments of the

production function. Also non-neutral productivity shifts
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qualify the preceding results, These several points may be
considered briefly.2 Attention may he called to the similarity
of the preceding results with those obteining Irom an anelysis
of the employment effect of a decline in wage rates with
unchanged preductivity. Few economisis have argued that falling
wage rates add to the unemployment problem,

1. Non-peutral Shifts in the Production Fupcgion. The
introduction of non-neutral shifis into the preceding arguments
can be done easily, Neutrality is defined as rp = rPK, where
Tpr, and Tpy are rates of growth of the marginal product of labor
~ aﬁd capital respectively, Then any bias in the shift would be
reflected by the difference between rpg @nd rppe Write B for
bias and

8) B =rp =y

Evidently rp = arp, + erL » and then
9) Ppp, = rp - DbB

Expression 9 is now included in Equations 3 and 4 to get
. o
i0) rL'rK+E" (rp-»rwab3>

If 10) is subtracted from 5)

- : .
‘rP(l"a_)"’frw"”a bB

t
S

' - s
11) rp =Py - Tp (1 ~o) -a‘rw--é—bB

- - - - b
- 12) L = Iy rP-+<?'(rP Yy = 3 B)



The interpretation of Expression 12) is similar to that of 7).
Thus a B in excess of zero will reduce the increase in demand
for labor attributable to productivity growth exceeding the
growth of the wage rate, Measures of bias are of course
difficult, and we also need to know much more about why bilasses
occur, The hypothesis that B and ry are positively related is
discussed a bit in Part IX.

Two related questions merit noting. In almost all
manufacturing activities capital’s share (a) of walue added in
the less developed countries is hlgher than in the more developed
countries, Expression 4) above shows that the higher is g the
lower is r., given the other growih rates and ¢ , Empirical
evidence also suggests that more frequently than not g has been
rising in recent years.

From the standpoint of explaining employment growth and
of designing policies to facilitate its increase, we need there-
fore additional understanding of two questions,

‘a,) Why is g, capital's share, higher in the less
. developed country than in the advanced country? The fact that
a is higher in the develeping countries than in advanced coun-
tries suggests that the transfer of technology from the latter
to the former countries wouwld in faet help relieve the empioyment
problem, Conventional wisdem of course has it the other way.
(The lower labor share however could reflect an elasticity of
substitution 1ess than unity, if one believed that technology
is the same in 211 countries or that it differed only by the
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shift variable.) An exploration of why capltal®s share is in
fact higher in the developing countrier may help resolve this
issue,

b.) Why does g appear to be rising over time in the
manufacturing sector of the developing countries? The answer
to this question is not independent of that to %the preceding

one, but something more is required alsa,

2. Demand. The preceding arguments show that if smploy-
ment is +o rise with the grow:th of productivity in a given sector
output must also rise; therefore the quaniity of the product
demanded must rise. Rates of growth of productivity, capital,
and demand in the various sectors will differ markedly., To try
to follow through on the role that demand rlays in this kind of
gituation, consider first a process in which productivity is
growir z in one sector, call it Sector A, but not in other sectors
B, C, == and ry is zero in all sectora. Three outcomes may be
identified., First, assume that, as productivity rises in
Sector A, wage rates also rise by an equivalent proportion,
capacity rises by rp: and there is no increase in employment,
Neither 1s there a change in cost rer unit of output,3 Demand
for Sector A's output must then rige at Fpe Or excess capacity
will appear and labor released, If wage rates rise with pro-
ductivity in Sector A, then the failure of the demand curve to
shift rightward at rate rp will result in Sector A releasing

labor,



For the second cage assume that wage rates remain
constant, and equilibrium between wage rates and productivity
re-established by increased employment, Labor costs per unit
of output again remain unchanged, and capacity increases at a
rate equal to rp QJI%i?Q— as shown in Expression S above.
Demand must increase st this same proportionate rate or the
employment growth obtained above can not be realized, In both
of these cases if Sector A were confronted with a perfectly
elastic demand curve, because of forelgn trade, the demand
problem would be readlly solved,

A third case would be that in which there is initially
no inecrease in wage rates, in demaanor employment. Then of
course profit per unit of cutput rises and labor’s marginal
product exceeds the wage rate, Froduct prices may now be reduced
without penalizing profit per unit of output. In this event,
the marginal physical product of labor has risen, while tne fall
in the product price results in econstancy of the marginal revenue
product. Now what happens dependn on the elasticity of demand
for the product. If the price elasgticity of demanrd is unity,
the quantity of Sector A's product demand2d will increase in the
same proporiion as does capacity, and employment will remain
unchanged, If the price elasticity exceeds unity, Sector A's
demand for labor will rise, and if the price elasticlity 1s less
than unity, employment in Sector A will be reducsd, To the
price effect on demand should of course he added any income

effect operating in the economy, The elasticity concept is not
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however entirely adequate here., If, for example, the downward
shift in the cost curve due to the ‘increased productivity
enables Sector A to enter the export market for the first time,
no elasticlty measure would tell us what we need to know., It
is evident also that employment growth is less in this situation
than it would be were no reduction in price necessary. It is
also evident that the greater is the elasticity of demand for
the product, the greater will be anu

If the demand curve must shift rigatward under the first
two outcomes to prevent employment from falling in consequence
of productivity growth, would employment grow more rapidly as
demand increaseq)were rp zero and output growth due entirely
to increased inputs of capital and laber? The answer is yes
in one case and no in the other, If wage rates rise with pro-
ductivity, then the increase in demand (equal to rP) was
necessary to prevent Sector A from releasing labor. Evidently
of course if demand shifted at a rate equal +o I'p while produc=-
tivity growth is in fact zero, then demsnd for labor will &row
at a rate equal to that of capital and output, namely rpe Even
here however, suppose that wage rates rise independently of
productivity growth, i.e,, would risze whether or not produc=-
tivity increases, a rather common hypothesis, Without pro-
ductivity growth, the rising wage rate would induce a rising
capital labor ratio which would reduvce ry below ry and rqe
Similarly, if wage rates rime while productivity and demand

are consiant., employment would fall., In this case, increasing



productivity would prevent the reduction in employment,

In the case where Ty 1s zero, we have seen that employ-
ment will increase at a rate equal to x},(}“zzi?ﬁ 1f demand
also grows at this rate, If productivity growth were zero and
demand and output grew at this rate, then employment will grow
at more or less than this rate depending on the elasticity of
substitution, In this case then employment growth is the same
irrespective of whether output growth is due to productivity
growth or to increased inputs if &~ equals unity. It will be
higher if O~ 7 1 and lower if & < 1,

In the third outcome, in which a price reduction is
effected, it is evident thzt, unless real wage rates (or profit
rates) fall, the increase in rroductivity is a necessary (but

not sufficient) condition for employment to increase,

3. Other Inpufg. Exransion of output in respcnse to
productivity growth may be prevented by slow or gzero growth in
the supply of inputs other than capital and labor. The most
obvious of such would be land and imports., It is of course
evident that if output is econstrained by inputs other than
labor, and such inputs are not accessible, output cannot
increase, Productivity growth would then produce unemployment,
What happens to wage rates would depend on the labor market,
and what happens there would in turn affect what happens to
profits and to income distribution.

Two points suggest that, even if such a situation exists,
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it does not 1ead'to a policy of consclously holding back pro-
ductivity growth., In the first place, productivity growth is
essential for gaining entry into export markets, and increased
exports are the most effoctive way to break the import bottle~
neck, In the second pléce. the existence of an import constraint,
geparate from other constraints, ls itself evidence of misallo-
cation of resources, The appropriate policy objective is that

of correcting this misallocation, which will itself bring about
an increase in productivity and employment. Misallocations are
there to be corrected, not appeased.,

Constraints in the form of labor of special skills may
be a more intractable limiting factor unless foreign staff are
available and acceptable., There is some evidence that unemploy-
ment of unskilled workers prevalls because of the inadequate
supply of skilled workers, If the supply and productivity of
the latter were fixed while the productivity of the former rose
and there existed a fixed ratio between the two, then unemploy-
ment of unskilled labor would increase. The correetion of the
latter would require the production of new skilled workers.

Again here, however, the source of the problem is rather
clear, and it is the problem source which should be attacked,
In particular, efforts to raise the productiviiy of unskilled
workers will contribute to the breaking of the bottleneck.

Thus here also productivity growih itself helps to break the
bottleneck that impedes the increase in output, Evident also
is the fact that such bottlenecks prevent grcwth of oatput,
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irrespective of productivity growth, and thereby prevent the

growth of employment,

4, Subgtitutability. Equation 7 shows that if the
elasticity of substitution is zero them productivity growth can

dampen employment growth, Also of course the greater iStO',
the greater is the growth of the demand for labor, Thus the
value of & 1is central to the argument, A full-scale review
of the evidence on the value of the elasticity of substitution
requires a separate paper. Some SUMMATY observations may be
offered to justify the position that very low ¢ 's are not so
common: a8 to defeat the employment growth effort of increasing
productivity.

a. Efforts to estimate the elasticlty of substitution
give reason to conclude that a figure between .5 and 1.5 is
common, While such estimates are open to many questions, accu-
mulated evidence for both developed and less developed countries
all point to the legitimacy of assuming significant substitution
between capital and labor as empiricaily demonstrated. Intro-
duction of lags almost always results in higher estim:.ted values
than when no lags are included.

b, In addition to the quantitative evidence, there are
other considerations that suggest the existence of significant
gubstitutability. The most obvious and important of this type
of evidence is the fact that rising wage rates make the use of

aging capital uneconomic more quickly than would be the case if
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vage rates were constant., Thus rising wage rates eliminates
that smployment associated with the quantity of capital that is
made uneconomic, A similar point has to do wiix repair and
maintenance, Such activities are among the most labor intensive
of activities. As wages in such activities rise, repair costs
rise and again capital that might otherwise be maintained and
used 1s abandoned,

¢, Where substitution is limited to the pre-construction
stage, both the prevailing wage rate and the expected behavior
of wage rates are relevant. In thosge countries where real wages
have an established rising trend, it may be expected that entre-
preneurs will be induced to anticipate the increased wage rate
in the choice of technique. This seems especlally likely where
the increased real wage is, or is thougl:t to be, a consequence
of government policy or union pressure,

d. Substitution between capital and labor can be effected
through incrawsing the time per day that capital is utilized,
Gordon Winnton5 has shown the importance of this source of
factor substitution, and of the importance of the ievel and
structure of wage rates in explaining why physical capital is
used such a small part of the day. Riging wage rates tend to
dampen even further the extent to which capital is used in
multiple shifts,

e. There is also the factor aubstitution that takes place
via changing composition of output, Rising wage rates discourage

the production of products that, for technological reasons,
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necessarily use relatively more labor per vnit of output and
capital than do other preducts. Evidently concentration on
produets whose production is necessarily labor intensive is
encouraged relative to other commodities hy rlsing wage rates.
Hence there is substitution of factors.

All of these considerations lead to the unwisdom of

assuming a<¥ of zero.

Summarv. The general conclusion that productivity
growth can tacilitate employment growth seems fully warranted,
That wage rates should not rise as productivity rises, if employ=-
ment and output growth are paramount objz2ctives is clear. Dis~
tribution will change in favor of labor (with consitant wage rates)
if the elagticity of substitution exceeds unity, will remain
unchanged if &~ is unity, and will change in favor of capital
if it is less than unity. Also employment and output growtn
are greater, the greater is <, if productivity growth exceeds
the growth of wage rates, Hence in seciors where ¢ is larger
than unity, rising wage rates are especially damaging not only
to employment growth, but to cutput growth and to increasing
labor's share of income. Avallable evidence and argument
suggests that <& 's in the range of .5 %o 1.5 or more are not
uncommon,

Demand must increase or the demand curve must be hori=-
zontal for the full effect of productivity on employment growth

to be realized, If the demand curve shifts as rapidly as
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capacity or is horizontal there are no problems. If product
prices must be reduced in order to induce the increase 3in the
quantity demanded, employment growth is dampened. The extent

of the dampening is limited, if, as a consequence of the reduced

product price, export markets become avajlable.

II. Some Empirical Evidence

The preceding arguments do not lend themselves to neat
testing, This is due in part to lack of dats and in part to
the fact that rp is not directly obeervable. As already

emphasized, if equilibration to the incfeased productivity occurs
entirely via increased employment, observed labor productivity

grovwth can be positive, zero, or nepative. 3imilarly if wage

retes rise by less than the increase in productivity, observed
productivity growth will understate the extent of the shift in
the function. A direct confrontation between cbeerved produc-
tivity growth and employment is therefore not a test of the
arguments of Fart I,

In this Part, two sets of calculations are reviewed,
The first has to do with an examination of a demand for labor
relationship in the manufacturing sector within countries. The
second is a serles of labor demand regressions for given sectors

across countries., These will be taker up in turn.

1. The arguments of Part I show that the rate of growth
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of employment should vary positively with the rate of growth

of output (or capital stock) and inversely with rising wage

rates and a blas in productivity growth favorable to capital

(a positive B in Equation 8). As a (rough) measure of the bias
in productivity, changes in capitsl's share of value added are
used, It is of course evident that capital's share can change
for reasons other than a bias in productivity growth, but its

use does provide a reasonable clue, These considerations suggest

the tollowing empirical relationship.

13) rp=a+ er + ery = drKS

Expectations are that L is positive whiie both c and d are
negative., The argument alsc implies that & should be zero, i,e,,
if rq» Ty» and r o are all zero, then r; should be zero. The
constant is therefore suppressed in the regressions shown in

Table 1.6

An expression similar to 13) can be derived from a
production function, To do this however requires sr.:h strong
assumptions that they are rarely met.? Expression 13 is there-
fore to be considered a purely empirical equation, 1,e,, its
parameters cannot be equated to those in a production function,
Still we are entitled, as noted, to expect ¢ and d to be negative,
A b larger than vnity would suggest decreasing returns, and one
smaller than unity increasing returns. A ¢ significantly
different from zero and of ‘the right sign 1ls also consistent

with an elasticity of substitution in excess of 2ero,
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Data from the manufacturing sector of 15 developing
countries were fit to Expression 13, Observations were for the
two digit categories of the International Standard Industrial
Classification for a given country. Thus we are, in effect,
taking each manufacturing sector within a country as an obser-
vation from which to estimate the rarameters or the equation for
that oountry. Results are shown in Table 1., Several roints may
be noted.

a. The signs of all coefficients are as expected, a
fact of considerable significance when working with data from
developing countries,

b. The wage coefficient is significantly different from
zero (by usual criteria) in all countries except Dominican
Republic and reru, A minimal statement is fully justified:

Wage behavior matters in the understanding of employment,

c. Coefficients of Iyg are significantly different from
zero (by usual criteria) for all countries except Brazlil,
Dominican Republic, and Peru, The addition of Ts in almost
all instances resulted in major changes in the coefficients of
ra and r, when the latter were estimated excluding r .

d. The adjusted ﬁz's are all high enough to support a
view of consistency between Expression 13 and the real world
behavior of wage rates.

e. The size of those wage coefficients significantly
different from zero vary from .23 for Chile to 1,31 for India,
and all but three exceed ,50, Thus the cost of rising wage



TABLE 1

Regression Coefficients of Rates of Growth of
Employment on Output, Wages, and Capital's Share

Country

Argentina
(1950-60)

Brazil
(1953-62)

Chile
(1963-66)

Colombia

(1953-66)

Dom, Republic

(1953-65)

Greece
(1958-64)

India
(1959-66)

Iran
(1963-66)

Israel
(1958-66)

Korea
(1958-66)

Malaysia
(1961-65)

Panama
(1961-67)

Peru
(1963=66)

Output

072
(.05)
(:88)

.60
(.05)

<4
(.05)

.88
(.19)

.39
(.gu)
1.0?
(.05)

.78
(.03)

.88
(.06)

087
(,03)

067
(.06)

.89
(.03)

.58
(:11)

by Country

Ccefficient of Rate of Growth of

Wage Rate

-, 2
(.32)

- b5
(.08)
- .23
(.03)

- 94
(.11)

= 033*
(,18)

- ,98
(.09)

-1,31
(1)

- .81
(.06)

- .84
(.09)

- 79
(.07)

- 094
(.12)
- .83
(.04)
e 008*
(,06)

Caplital's -
-Share R
- .60 «87
(.12)
- 003* .ﬂ5
(e1k) g
-1.02 .?L"
(:20)

-3045 t9?
(.45)

- .16* 069
(.10)

-1,.44 .87
(.41)

~-1,29 .98
(.12)

—3003 .94
(.19)

- 072 097
(.10)

“1-57 091
(.16)

- Jub .80
(.12)

- 083 099
(.06)

- J25% 55
(«53)



TABLE 1 (cont,.)

Coefficient of Rate

of Growth of

_ Capital's . -2
Country Output Wage Rate -share B
Philippines 096 - .95 -1,54 +99
(1958-66) (.03) (.03) (s22)
Southern
Rhodesia 77 - .52 - 065 052
(1959-65) (.10) (.12) (s13)
Note: Coefficients computed from regression equations,

r, = er +cr, + dr'Ks » were fit by ord

digit industries of each

Rates of growth computed from terminal year
taken from the editions of 1967

squares to observations of two
country.
values. All data were
and 1968, The Wwth of World
New York, 1969 and 1970,

# The asterisks identify
twice their standard error,

ary least

» United Nations,

those coefficients that are less than



rates in terms of reduced employment growth is generally very
marked, The extreme case is Indla, The average annual increese
in wrge rates (deflated by product price changes of course) of
the 16 sectors included in the regression was 3.24 per cent per
year, Wita a wage coefficient of 1.31, a rate of growth of
employment of 4,24 was forgone, On the other hand, where the
average r, was negative over the period covered, as in the
Philippines, employment growth was greatly encouraged. For the
Philippines the average ry for the 17 sectors was ~2.42 per cent
per year, and the average of ry 6,36 per cant compared to 4,59
rer cent for rq Even if one assumed that changes in cepital's
share were, in some sense, beyond the influence of policy, a
wage policy directed toward keeping wage rates constant would
yield great returns for employment growth.

¥, The simple correlation hetween the rate of growth of
wage rates and that of capital's sharc of value added was
rarely significantly dif7erent from zero, but it was negative
in 12 of the 15 cases. In 7ll but three of countries (Chile,
Israel, and Southern Rhodesia), average Tis is positive, If
the change in capital share is in fact due to 2 bias in pro-
ductivity growth, the absence of a significant relationship
between Tys and ry indicates that rising wage rates do not
induce such bias., On the other hand, one may assume that the
preponderance of negative correlation coefficients means only
that the elasticity of substitution is less than unity.8

RBefore discussing what these results tell us about the



relationship between the rates of growth of employmen: and

productivity growth, it is useful to consider another set of

regressions,

2, Instead of using the various two digit maiulacturing
gsectors of a given country to obtain a country regression, it
is possible to employ data from a given sector across countries
to obtain a regression for each sector. These regressions are
shown in Table 2,

The results shown in Table 2 tell a story very similar
to that of Table 1. Except for Sector 32, all signs are con-
sistent with the argumentr of Part I, With only isolated
exceptions all coefficlents are at least twice their standarad
error., The oddest result is the insignificant coefficient of
rq for Sector 22, This result is of course difficult to accept,
Wage coefficients are usually somewhat lower than the country
regressions, while those for ryg are frequently higher, These
differences, though evident, are small and not generally
significant,

The simple correlation coefficient between ry and Tys
was negative, but usually Insignificant, in all but three sectors.,
As already noted this negative relationship is consistent with
an elasticity or substitution of less than unity, More confi-
dently, one can say that this relationshilp suggests that rising
wage rates do not induce a bias in productivity growth that
raises capital's share, |

The results shown in Tables 1 and 2 surely justify the
21



TABIE 2
Regression Coefficients of Rates of Growth of

Employment on Output, Wagesn, and Capital Share
by Sector

Coefficients of Rate of Growth of

Capital‘'s —2
Secto Qutput Wagze Rate -=hare R
20 Food .69 - o?? - 091 081
(.06) (.08) (.15)
21 Beverages «30 - .14 - 40 023
(.07) ( 06) ( 16)
22 Tobacco 13% - 26 062 «23
(o14) ( 05) ( 21)
23 Textiles o?5 47 =1,11 «87
(.07) ( 12) (.16)
24 Footwear .80 - 59 -1.33 o 74
(,09) (.08) (.30)
25 Wood o?o 066 031 091
(.,05) ( 06) ( 08)
26 Furniture .87 -1.01 -1.77 97
(.06) (.06) (.19)
27 Paper .78 47 - JO7% »96
- (:03) (207) (+oh)
28 Printing .69 - 470 -1..03 e 76
(.,08) (.13) 24)
29 Leath .90 - 43 55 35
? Leather (120 (108) "(118)
30 Rubber .84 - 047 "1.03 .85
(.05) (.0%) (413)
31 Chsmicals .62 - J14x 55 «63
(.07) (.08) ( 23)
32 Petroleum A9 0 05% o 53% 27
(.08) (.,09) (o47)

Qe



TABLE 2 (cont.)

Coefficients of Rate of Growth of

Sector

33 Non-Metallice
Minerals

34 Basic
Metals

35 Metal
Products

36 Non-electric
Machinery

37 Electric
Machinery

38 Transport
Equipment

39 Misc.
Manufacture

Note:

* The asterisks iden
their standard err

OQutput

76
(.06)

69
(.08)

.68
(.06)

.80
(.06)

.86
(.03)

77
(. 04)

078
(.0k)

Coefficients computed
rp = er + ery + d
observations for a
Growth rates were ¢
The interval of tim
the same for all countries,
any bias on the results,

1967 and 1968 editions of
United Nations, New York,

Wage Rate

- «33
(.10)

- 73
(.10)

- .28
(.05)

" 88

given two digix
omputed from ter
e for which data

Db

Caplital's

Share
= a??
(435)
-~ 4
(:18)
”1096
(e32)

- .32
(413)

=1,1
(:23)

- 039
(.12)

~2,63
(.26)

from regression equations,
ks » by ordinary least squares to

sector across countries,
minal year values,

are available is not
but this should not impose

All data were taken from the

The Growth of World
1969 and 1970,

tify the coefficients th
or,

78

.85

77

.87

.98

«97

at are less than twice



conclusion that rising wage rates have a negative effect on
empioyment groewth, and this effect is large enough to Justify
policy measures.

Do these results indicat: anything about the relationship
between productivity growth and employment growth? Expression
7 in Part I is

7 T mrg -rpt g(rp - omy)

From this expression it is evident that an ry matched by an

equal Tp would have no effect on employment growth, Thus the
effect of Iy on employment shown in Tables 1 and 2 is an effect
due to the difference between rp and r,. Since the coefficient
of Ty is always negative as 7) says it should be, we are entitled
te conclude that the coefficient of rp (were it measurable) would
be positive, Thus the empirical results of the regressions

shown in Tables 1 and 2 are consistent with the arguments of

Part I that the greater 1is productivity growth, given the growth
rate of waged, the greater will be employment growth,

IIX,

In Parts I and II the elasticity of substitution, pro-
ductivity growth, and growth of wage rates have been shown to
be strategic in the explanation of employment growth in developing
countries, Evidently policies that result in increasing either

productivity growth or the elasticity of substitution on the
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one hand, and that prevent market wage rates from rising on
the other will contribute to employment growth, In particular,
the results support the view that a wage subsidy will have
significant effects on employment,

A substantial number of the studies of the nature of the
import substitution strategy in this series have shown that
that strategy contributes to the creation of an economic environ-
ment that dampens productivity growth and facilitates rising
wage rates, In addition, import substitution, as generally
practiced, has tended to rzsult in the evolution of a rather
rigid, inflexible manufacturing sector., In such a sector the
capacity to respond to changing factor prices is reduced.9

More generally, the import substitution strategy, as
described in previous memoranda, has affected those variables
strategic to employment growth in such a manner that employment
growth was severely dampened. To put the matter pogitively,
employment growth in the manufacturing sectors of the developing
countries has often been penalized more by the policies followed
than by matters beyond the control of the policymaker. This
conclusion does not mean, of course, that the employment problem
in the economy can be easily resolved. In particular, employ-
ment growth in agriculture has not been included here and is

evidently of great importance in the oferall employment problem,
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i. Write k for ‘the capital labor ratio ( % )y w (wage
rate) and r (rate of return) for the productivity of labor and
capital respectively, v = -3! %Tc' , 8nd u = %—2 %':Tc' . Evidently
the proportionate increase in labor ‘productivity due to a rising
capital labor ratlo is vk, Alsor = f£*(k), 3 = £r(k), and
%% = =k ¢ £"(k), where f"(k) is negative by assumption as to
the nature of production function. Then u = -£"(k) % and

f*(k) *k=«uer , So

Q_V_J._]_{_ [ ) .'r-:
w ak =u k w
- ., XK
SV L
dw _ . . rk 4k
w U WL ¢k
rK

From Equation 2 in the text a = 3 and 1 ~ a = g& » 80 that

XK - 8 _ and then

WL 1 -8
VEW ak " Y T-a
and e
% "1 -a

The elasticlity of substitution may be defined as Z%: =

a¥) - £

—EE7E-_—- . Since we can write



1 dw k_ _dr k_
then o “w dk ~ 7 dx
z v + U
g- = 1
v +u

Using,-:-:- = 7 2 < + we finally get v = &= as used in Expression
3). This derivation follows that given in Philip A. Neher,

Economic Grow elopment: d on,

New York: John Wiley and Sons, Inc., 1971 Chapters 5 and 6.

2, The sources of growth of productivity may also matter,
but all that can be done here is to note a few questions.

a, Does productivity growth due to embodied technical
change modify the argument? In this case there is both capital
formation and productivity growth. Does this mean *hat we get
employment growth from both the new caplital and from tne pro=-
ductivity growth -- if other conditions (constant wages, demand,
etc.) are met?

b, Similar questions may be asked about learning-by-
doing. The chief complicaticn of this source of productivity
growth is that new entrants, by definition, are not as productive
as o0ld workers until the elapse of some time., In this case,
the productivity curve of new workers remains fixed, while that
of existing workers shifts rightward., Will there then be any
employment effect, even if wage rates are constant and other

conditions for expansion met?

. ¢o Productivity growth due to the fact that new
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entrants to the labor force have more and better education creates
the opposite kind of problem., In this case, new workers and
more productive than existing ones, so what then will happen
to employment?
d. If there are increasing returns to scale, some

additional problems may emerge.,

To measure empirically the various sources of productivity
growth is generally not possible, and nothing further will be
attempted in this report.

3. Define profits as T = PQ = wL -~ aK where P is the
price ¢f the product and w and r returns to labor and capital
respectively, In equilibrium profits ave zero, so cost = F =

w% + r% . As L and % fall at rate rp: wage and profit rates

Q
rise at the same rate, so that cost per unit does not change.

4, If the price of the product is introduced into

Equation 4, it becomes

T = ry + 5 (rp - ry 1)

where ry is the proportional rate of growth of the price of the
product, If ry is negative but equal in absolute value to T'p
(and Ty is zero), employment growth is limited to that due to
capital formation., In this event, the shift in the physical
productivity curve of labor is countered by the fall in product
price, so that the marginal revenue curve of labor (the curve

determining employment) has, in effect, remained unchanged.
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What happens to capital formation (and output) and, hence
employment then depends on the change in the quantity demanded
subsequent to ‘the price decline,

With a product price introduced Equation 7 becomes
I, =ry - ¥p +a‘(rP -y + i)

Now if ry in absolute terms equals Tps and Ty is zero, ry =

rq - Tp again, If the demand curve has an elasticity of unity,
the quantity demanded (and output) will grow at a rate equal to
Fpe So employment will remain constant. If the elasticity
exceeds (is less than) unity, demand and output will gruw at a
rate greater (less) than that of productivity, and employment
will rise (fall) in the sector, As noted in the text however,
if the fall in price opens new export markets, the elasticity

concept does not tell us all we need 1o know,

7

5. Gordon C. Winston, “Capital Utilization and Employments
A Neoclassical Model of Optimal Shift Work.” mimeographed, May,

1971,

6. Regressions were alsc fitted without suppressing the
a, and in most instances (not all) it was not significantly

different from zero at conventional levels of significance.

7. Jeffrey G. Williamson, "Capital Accumulation, Labor
Saving, and Labor Absorption Once More," Qua o) 0
Economics, 85 (February 1971), 41-65, provides an excellent

analysis of labor demand functions derived from production
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| functions., He then uses Philippine data in the various models
to derive estimates of elasticlty of substitution, returns to
scale, and lags. Data availability prevent such a complete
analysis for many developing countries. This Williamson paper

is perhaps the best study available of labor demand functions

for a single country.

8, If this latter interpretation is accepted, the economic
rationale of the significant relationship between r; and ry

is less clear,

9, On these points see Henry J. Bruton, "The Import
Substitution Strategy of Economic Development: A Survey,® Ihe
Pakistan Development Review, Summer 1970, This article reviews
the findings of the first 24 Research Memoranda in the AID-
Williams College contract. Later Research Meroranda that are
pertinent to the present argument are RM-28, John B. Sheahan,
"Import Substitution and the Torms of Trade;" RM-33, John B,
Sheahan, "Criteria for Investment Allocation in Colombia;*
RM~-34, Stephen R. Lewis, Jr., "Domestic Savings and Foreign
Assistance When Foreign Exchange is Undervalued:” RM=-36, John
R. Eriksson, “Wage Change and Employment Growth in Latin American
Industry;" and RM-40, Gene M, Tidrick, "Wages, Output, and the

Employment Lag in Jamalca,”



