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THE RATE OF INTEREST AND THE DEMAND FOR LABOR

Albert Berry

Considerable discussion has been directed recently to the question of
whether below equilibrium interest rates, which typify parts of the cepital
market in most less developed countries, are among the culprits in the low
lebor absorption and the high and increasing capital intensity of the modern
gectors of the economies (especially manufacturing).

The simple argument that an increase in the price of capital, by chang-
ing the relative price of that factor compared to labor, should lead to en
increase in the relative amount of labor used, appears intuitively plausible;
but it cannot be taken for granted without careful analysis of the dynamic
behaviour of firms, the differences between firms which receive credit at a
subsidized level and those which do not (when a below equilibrium interest
rate is used for part of the recipients) the time required for a firm and a
number of other factors, some of which will be outlined below. It is clear
that the relationship between labor demand and interest rate policy :is not a
simple one; it will become clear that results vary across a wide ranze of
poseibilities according to the assumptions made,

Consideratién of the relationship between the interest rate at which a firm
can borrow and its growth is particularly important given that so much of the
discussion surrounding the interest rate-cmployment relationship has to date
focused on the static framework, i.e. the question of how the representative
firm would change its factor proportions in iesponse to a change in the interest
rate, holding its output constant. Some of the discussion with respect to

this "constant output” elasticity of substitution has been poorly framed, with too
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1ittle account taken of both the time factor (the elasticity of substitution
would obviously be expected to be higher in the long run when full adjustments
can be made than in the shorter run) and the fact that empirical calculations
of such elasticities of substitution--whether for the industry or for the
economy--are sure to be a conglomerate product of many different elements

in the situation, and will never correspond precisely to any specific
conceptually defined elasticity of substitution. Without trying to defend
the above statement (since it is not of major interest for the discussion

of this paper) we may note that it seems probable, in the light of present
evidence, that: a) the short run (say a year or less) elasticity of
substitution for the typical firm is probably rather low, far below 1.0; this
is almost a foregone conclusion in the static context of unchanging or

slowly changing output, and especially so when the wage/rental ratio decreases,
since fixed capital cannot be simply sold or rented out vhen, say, the wage
rate falls. (b) The longer run elasticity of substitution of the individual
firm is probably substantially above the short run elasticity, but not
dramatically high, given the specificity of the knowledge the typical
enterpreneurs has; he tends to know substantially less than full range of
technological possibilities, and is usually much better at applying some than
others--so it might not be implausible to guess that in mary industrial
gectors this elasticity would lie in the range 0.3 to 0.7 or thereabouts;

(c) elasticity of subatitution in an industry in the long run, where
allowance is made for changing relative importance of difierent entrepreneurs
according to their ability to adapt to different rechnologies, is probably
fairly high in many industries, probably above 1 in many; d) the long run

elasticity of substitution between labor and capital for the industrial
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gector or the economy as a whole, allowing for substitution between industries
is of course the highest of all those considered, substantially above 1.

Since this elasticity is the really relevant one (except where the
intermediate run is more relevant than the long run) in most real woxld

cases, there seems no reasoun for the elasticity pessimism which has
characterized much of the literature. Some of the literature to suffer

from the engineers' "rizidity bias", the failure to distinguish between

the short and long run, and the failure to take account of all the degrees

of freedom which the aconomy has at its command, i.e. substitution among
industries, among sizes of firms, and so on.

In any case, the static elasticity of substitution which one would expect
to pe reflected in a firm's isoquantl is clearly, based on a much too partial
experiment (in which too few things are allowed to vary) to provide an
adequate model tor the prediction of the impact of changes in interest rates.
In the discussion which follows, the emphasis is on general equilibrium
changes in the relative importance of different types of firms as a function
of interest rate policy, 2 focus designed to complement the discussion of the
gtatic elasticity of substitution.

To order the discussion which follows, it is useful to set down the
results corresponding to eacu case discugsed in tabular form. Table 1
summarizes the assumption result combinations; the assumptions are¢ grouped
according to whether they refer to some aspect of the capital market, a
characteristic of the rest of the economy, or an aspect of government policy.2

The distraction between static and

ran

lThe short run elasticity in its short run isoquant anc. the long run
elasticity in the long run isoquant.

2The issue here is credit policy: 'government” should be read as "'the
jnstitution which makes credit policy.
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dynamic analysis 1s important. The objective of the analysis being to sort
out the effects of a below equilibrium interest rate policy, we distinguish,
for each set of assumptions, the results of Regime A--an economy with an

equilibrium interest rate and Regime B--an economy where at least some (pos~

sibly all) firms receive subsidized (i.e., below equilibrium) borrowing rates.

A.l First Step Micro-Economic Assumptions--The Case of Equilibrium Firm Size

The theory of the firm, at least as used in the simple micro-economics
of perfect competition,is clearly a dubious tool for real world analysis and,
although most of the traditional micro assumptions are used during parts of
this discussion, they are subsequently varied to test the sensitivy of the
results to them. The first assumptions about the capital market will not be
designed for realism but rather to facllitate exposition of some of the mechan-
isms at work. Suppose, first, that:

1. For the typical firm at a given level of output, some factor substitution
between capital and labor is possible.

2. Firms have an equilibrium size defined by the existence, beyond a
certain level of output, of decreasing returns to scale.

3. Firms have only one source of funds which can be used in production,
the credit system; they pay an interest rate which is the topic of discussion.
(Subsequencly the obvious fact that firms also use internally generated savings=--
or prior savings of the entrepreneurs--is taken into account.)

4. Firms may lend at the same interest rate, determined by public policy ;

it is not possible for firms to lend to each other.1 We implicitly assume

‘IThis "nonsense' assumption, when the results it brings are compared with
those of subsequent cases, helps to clarify the relative roles played by two
interest rates: that at which firms borrow and that at which they lend.



a gort of "one big intermediary' through which all savings must £low before
being invesfed, even by the saving entity.

5. There are no imperfections in any market besides that of capital, i.e.,
the labor market, the markets for other factors, and the product markets are
perfect.

6. Savings are independent of the interest rate.

Conaider, under these conditions the impact of the concession of a below
equilibrium interest rate (on whatever amount of credit is desired) to a ran-

1,2
domly selected group of interested firms in a one sector economy.

In Figure 1 capital is measured on the vertical and labor on the horizon-
tal axis; the isoquant map reflects the production function of each firm in the
industry or sector. The siope of the line plpl' reflects the relative factor
price when an equilibrium interest rate policy is followed; if increasing aver-
age costs set in at the output level 40, it is then true that the equilibrium
factor combination for each firm in "Regime A'' is represented by the point A,

with the output level of 40 units. ¢

1The "one sector' assumption is alsc made for simplicity. Note that by
definition it is impossible for all firms in the economy to borrow gll they want at
below equilibrium rates, where equilibrium is defined with some given preference
with respect to inflation borne in mind.

2Since usually the selection of firms that receive subaldized credit is
anything but random, this analysis is obviously only an academic first. s eb in
the overall cansieration of the problem; nevertheless it is “useful in drawing out
some ofthe phenomena which must subsequently be borne in mind.
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Wi+h a below equilibrium

interest rate and the same wage rate, the representative firm in Regime B would
of course choose a different factor proportion; also, its equilibrium size would
be greater. But the desire to use a factor proportion different from that of
Point A (which corresponds to the economy's factor endowment) will push the
wage rate down.

Given the assumption of a perfect lator market, the wage rate must fall
until these firms face the same relative factor price as do the firms uf regime
A. The equilibrium point for the firms would rot, however, be at point A, since
it would pay firms receiving credit at a subsidized rate and employing labor more
cheaply that could regime A firms to grov larger. The relative inefficiency of
regime B would, therefore, not be due to different factor proportions but to above
optimal size of enterprise.1 if, of course, the below equilibrium interest rate
also discouraged the saving process, there would eventually be less capital in
this system, implying per se lower total output and lower wage rates. In that
event the system with the equilibrium interest rate would paradoxically, have
firms with higher capital labor ratios in equilibrium than the "cheap capital”
system. In the short run, however, the impact of the below equilibrium interest
rate policy is to (a) lower total income (output) due to the inefficiently large
firm size, and (b) lower the wage rate and labor share of income while subsidizing

the credit receiving firms and thus worsening the income distribution, Point B,

lIt should be remembered, though, that all firms really being in the
game situation is almost a contradiction of terms. It follows only from the
assumption that no firm can get started on the basis of its own capital.



incidentally will involve the same relative factor price facing the firm
as Point A if the production function is homogeneous. By definition, one
impact the policy does noc and cannot have is to change average factor
proportions.

The discussion of this case is static, as there is little to be gained
by treating dynamic complications of 2 situation only considered for heuristic

purposes.

A.2 No Restriction On Use of Subsidized Credit; Savings Still Pass Through
Public Intermediary

The relevance of the unrealistic assumption of control over the use of
subsidized credit can now be noted. Assume the only source of credit for
investment is the (single) public sector intermediary, but any funds can be lent or
relent to that intermediary. Then Regime B will reproduce the Regime A result
if the lending rate for firms the interest rate recelved when they pass
funds to the intermediaryv) is the equilibrium rate. Assuming no constraints
on the use of funds, « firm's lending rate defines the opportunity cost of
the use of funds in its own enterprise} its borrouing rate becomes irrelevant
whenever it is below the la2nding rate. If Regime B interest rates on funds
attracted by the intermediary are below equilibrium, the result discussed in
the previous case is present once again; (if the Interest rate were above
equilibrium, firms would be toc small and a different form of inefficiency

would be present). The equilibrium wage rate is the same as in Regime A when

the firms' lending rate is the equilibrium one and below it when that rate is

below equilibrium.

A.3 Funds ot Required to Pass Through Intermediary: Internal Funding Possible

The above cases have, by the essumpticn that all savings had to be

funnelled to a unique public intermediary which then determined their use,



ruled out the possible existence of any but the credit favored firms; this
in its turn has ruled out the inter~firm dualism which is very likely to
be the hall-mark of a belcw €quilibrium interest rate policy.

Suppose (as is in fact valid) that the equilibrium wage in this
system will be less far helow that of'Regime A (percentagewise) than the
gubsidized intercst rate is below the equilibrium one of Regime A. Then the

rclevant -factor price-line for a‘favored firm could be p,pé of Figure 1, with a

steeper slope than plpl’, and the equilibrium point for the firm a point like
B' (with output of say 45 units)-l It 1s clear that if one compares the
efficlency of resource utilization of a firm at A and one at B', it is

higher for the former, as long as the factor price line plpl' accurately
reflects the relative social opportunity costs of the ractors; the measure
"'value of output/social cost of factors" would thus indicate that the A type
firm is superior to the 3' type firm.2’3The relevant comparison, however,

is not between two such firms in equilibrium, but rather between the relative
efficiency of one regime which, by making credit equally available to all
firms at the equilibrium interest rate promotes growth by all firmp to point
A, and a second regime which by discriminating among firms promotes rapid
growth to point B for some firms and slow growth or no growth on the part

of others (which expand only on the basis of their self generated funds).

1Assuming the wage is not as low as in case A.1 and the interest rate
is the same, output would be between 40 and 50 units.

2The A~-firm 1s superior both because it applies the socially optimal
factor proportions and also because it is of socially optimal size, while
the B firm, in minimizing average private costs, produces an output at which
average social cost is already rising. If the factor narkets were manipulated
so that all firms in regime B were at point B;the lower social efficiency of
resource utilization would (tautologically) be reflected in a lower total output
from that system, §iven the same capital stock; it would also imply unemployed
labor since, in this simple one-sector economy, the factor endowment ratio is
glven by the slope of the ray OA. The implication of unemployment in the system
suggests the implausibility of assuming that all firms be at point B.'



These latter firms, if they grow at all, eventually also 'land" at point B
since the equilibrium position of firms under the assumptions applied here
is determined not by the rate &t which they can borrow but the rate at which
they can lend; it alone sets the size above which it doves not pay them to go.
For the first case considered so far, it is necessary to move out of the
gstatic framework to capture the essence of the difference between the
two regimes--the fact that firms grow to the same equilibrium at different
rates in Regime B. And it is inportant to remember that the existence of
a different optimal factor comhination for easy access Regime B firms than
for Rezime A firus depends on the exwistence of low access Regime B firms which
generate a high labor demand per unit of capital and thus keep the wage rate
above that which would imply the same wage/rental ratio as prevails in
Regime A.Z If no “credit access’ firms survived in Regime B, the situation
would revert to that considered an the previous section.

Whether all firms in the Deginz A are thought of as moving imwediately
to Point A is a questior of firm dynamics not of great relevance here;

experience suggests that f1£ﬁ5=probably do not move immediately to their

Continued from previous page

In fact we are more concerned with the fact that a regime with some
firms at point B cannot be as efficiont as one with all firms at point A.
Since the social opportunity cost of factors to a firm depends on the structure
of the rest of the economy, it is not strictly appropriate to compare efficiency
(L.e. congribution to national income) of firms from these two reéimes on the
basis of the factor prices holding in regime A.

21f unfavored firms have no potential Sunds but the savings generated in
their own production process, they may not come into existence, i.e. the set
of "unfavored firms* may not exist. This would be especially likely if there
were important increasing returns to scale at small output levels, beyond which
these firms could not easily get, Mul beyond which they would have to get to
compete price-wise with the favored firms.



equilibrium position but rather expand over a period of time, during which
"learning by doing" frequently occurs.1 In Regime B it is a foregone
conclusion that the discriminated firms will not move immediately to point
B‘since their growth is constrained by the supply of internally generated
funds; the other firms will moe more rapidly to that point.

It is interesting to note that the two groups of firms in regime B
may or may not follow the same growth path to point B'. This depends in
part on the relative case of adjustment of the quantity of labor used in
comparison with that of capital. Uhere capital is a constraint it requires
time to build up the capital stock and it is therefore more likely the labor
will adjust fairly fully to capital at each level of capital.2 One extreme
assumption would be that labor can be adjusted instantaneously to the
existing capital stock,3 the opposite extreme assumption being that it requires
as much or more time tc locate the appropriate labor supply as to obtain
capita1.4 In the Zatter case, (and Zn generczl) the growth path carnot be
explained simply In tcrms of the relative factor price at successive points

of time and the production function; in the second case it can be traced out

1Since the equilibrium position may change fairly frequently, it is
hard to deduce whether or in what sense a firm is or is not in equilibrium at
any given point of time.

2Where “adjust’ means ‘'reach its long run equilibrium level given that
stock of capital and its own price (the wage rate)."

3The result is the same in any case where the capital growth is
predictable so trat planning the labor force at future points can be done
with sufficient lead time as to always be applying the long run optimal
amount of labor to the existing capital stock.

4To assume that capital could be adjusted instantaneously to the stock
of labor would essentially deny the cxistence of the problem being considered
here.



fully with this information, so we consider that assumption first. Under
it, che growth paths of the two firms are identical; they might, for
example, correspond to the solid line 0B' of Figure 1. For any given
capital stock, regardless of whether it is based on credit or own funds,
there is an optimal amount of labor determined by (a) the marginal
productivity of labor with that stock of capital and (b) the wage rate.
The only difference in the expansion process of the two firms would be
the faster pace of the one with credit. In the situation where it requires
some time to incorporate new workers into the force (and planning in advance
cannot fully overcome the ielevant obstacles) the two grovth paths would
not be the same; both tvpes of firms would, at each level of output, have
lower labor/capital ratios than those indicated by the solid line OB'
since they would not be able, at each stock of capital, to adjust to the
long run equilibrium labotr Zorce corresponding to it. The labor/capital
ratio of the firm with the faster growing capital stock would be lower at
each output level, since it would have less time to adjust the labor stock;
the dotted line OB' might represent the growth path of that firm and the
dashed line OB’ the discriminated firm.

As noted above, as long as the lending rate is the same for all firms
the final equilibrium point will be the same in each case,1 and the only

source of differences between the two types of firms in social efficiency,2

lAbBtracting from the possibility that some firms do not grow at all,
and assuming that the lending rate/wage rate ratio does not change over time.
This special case requires a sort of continuous balance between firms in
equilibrium and those below it.

2Defined normally as the ratio value of output, to value of inputs
evaluated at theilr shadow price; that definition, however, is only meaningful
when the alternative use of each "actor can in effect be specified (so that its
marginal productivity can be specified). In the present case social efficiency
is best defined tautciogically as being higher for the type of flrm whose presence
implies nigher total ouiput than would the presence of the other type.
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in employment pgenerated per unit of capital., or in impact on the
distribution of income would result from different paths to that point,
and the relative speed of movement to it. The relative efficiency of
the two regimes depends, if it be assumed for simplicity that all firms
in regime A and easy access firms in B move immediately to their
equilibrium positions, on:

(1) Differenczs in the factor proportions of firms at different

levels of output;l

(2) Economies of scale;

(3) Relative totzl output of the easy access as opposed to the low

access Iirme.

These factors interact more or less as follows: If there are no
economies of scale, loss ccecurs only if and because the no access €irms use
different factor proportions than the easy access ones; and in the absence
of economies of scale and with a homogeneous production function the two
groups of firms would use the same factor proportions, so no inefficiency

would result.2 In the presence of economies of scale, loss would necessarily

lIn cases where the equilibrium position is different, its relative
position would of course be an important point of comparison.

2This case may be visualized as follows. The low access firms in regime
B have a given share of a fixed capital stock, equal in regime A and in regime
B, The rest is allocated by the subsidizing intermediary to easy access
firms. One may ask whether the wage and interest rate of regime A would
also be equilibria in this system. The labor demand of the low access firms
would be that implying the regime A factor proportions (unless less labor
were demanded because of failure to adjust labor to its long run equilibria
level given the current capital stock); the amount of each factor unused by
the low access firwms would imply also the regime A factor proportions for
the easy access firms and the regime A factor price ratio would thus be
equilibrium overall.
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occur, Its extent would depend (in a fairly compliczted way) on the degree
of economies of scale and subsequent diseconomies, the degree of factor
substitutability, and the relative amounts of capital employed by no access
and easy access firms.l Loss would tend to be quite high with large
economies of scale, medium level factor substitutability and a high share
of capital in the low access firms. With the last condition, significant
loss is inevitable since even if the no access firms used the same factor
proportions as the high access ones, their factor productivity (for both
factors) would be well below that of regime A firms. The probably high marginal
productivity of labor (if the economies are related to capital indivisibility),

'

would lead them to bid up tae wage rate unless there was no factor substitutability,
and this would lead to the easy access firms having a lower labor/capital ratio
than Regime A firms at the same time as these no access firas have a higher ratio.
This allocation of labor between the two zroups of firms reduces the loss, but
cannot erase it unless the factors are perfectly substitutable, in which case low i
access to capital does not prevent a firm from reacring optimal size and hence
leads to no loss at all. With the high wage, the cquilibrium r (at which easy
access firms can lend) in the rest of the system would be below that In regime
A and the easy access firms would be more capital intensive than regime A firms.

Comparison of the two regimes is more complicated if easy access firms

grow only gradually to equilibrium, In a system of perfect markets,

1Regime B will involve some subset of firms at point B’ and another
subset moving towards it. The relative social efficiency of firms on route
to point B' may or may not be higher tlan those at B'; the latter are
inefficiently large from a social point of viaw, but the former may, at least
at the early stages, ba inefficiently small. (& firm whose growth is slow
enough under these clr:zumstances may have a growth path to the left of the
ray OAA', since it has more time to adjust 1ts vse of labor to the stock of
capital than would a firm of roagime A with good access to credit.)
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a firm's equilibrium position is an optimal cne in terms of efficiency
of resource utilization {minimization of average social cost). Thus in
regime A, poinc 4 is no. inferior to any other point.l And in that
case, delays involved i- moving to point A, may be assumed to be unavoidable
and therefors not involvicy Inefficiency relative to any other possible
state of affairs. Del-ye in moving tou point L by easy access firms may be
likewise interprated. In genegcl, no conclus’orns are altered bv this
additional comnlicatiou. In this casa, &3 In rhat concidered in section
A.l, the impact of ia-ncventior In t.: credit warket is to lower total output
and, presumably, to wors:n the distributicn of inrowe 2

In eacn »f the above z-sern, 1. saviags were posi:cively related to
r, and the intormedicry dses la2nd it lower vaotes than -t borrows, then
total capital will tend zo be lowesi a1 regime B thaa i A; the average
capital/labor -=atio will, raradoxicaliy be hrigher in the system with the low
interest rate {applying of course to only some of the firms); an additional

source of lower output in B is then present.

A.4 General Borrowing Fite--Lending Rate Differentials

A significant oversimplification in the above discussion has involved
the assumption of no irrermediation costs in capital markets, aiid therefore

no margin between the juterest paid to saverc and that charged to borrowers

lIt may aot be superior to points Involving lower amounts of output if
there are constant veturns to scale over a range befure decreasing returns
begin- .

2The somewhal incomplete specification of the model applied in this
section leaves the distribution implications somewhet unclear. As among
producers, distribution it of course worseazd; those receiving the credit
subslidy are better oif “han in = no invrervention market and those with no access
worse off. The wege rate may rise and che rate of return to capital (applied
in the easy access Iirms) fall; distribution could bz improved via this
mechanism.
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in the perfect capital market of regime A, A realistic treatment of
this question would involve great decail and complexity; it is probably
true thac firms which are able to borrow at relatively lower interest
rates are able to lend at relatively high ones but size is of course not
the only determinant of either rate. It is also unrealistic to assume
that any firm has unlimited access to credit; there is almost alwvays a
quantitative limit of some sort. In general, even an easy access firm is
likely to have a higher rate of return to capital used In the firm than 1t .
achieve investing in any finanéial instrument.l

One useful set of assumptions to take account of intermediation costs
is to assume that the interest rates borrowers can achieve pucchasing
financial instruments are always equal to or less than the rate of
laterest, even the subsidized one, which is charged on credit.2 In this
situation ithere is a tendency, observed in case 4.1, for the easy access firms
to grow too far. Clearly,:thée lower rate of interest . received on
financial instruments, the greater the inefficiency which may result from
a discriminatory interest rate policy. And the surprisingly favorable result
cited above (case A.2) where, in the absence of any no access firms, the

regime A result is dujlicated in regime B (since the relevant interest rate

P

1This is not necessarily true with respect to credit it extends to firms
which sell to it or buy frcm it. There, intermediation costs are particularl,
low, and the granting of the credit bears directly con the firm's own profit.

2Such an assurption is likely to be invalid in highly inflationary
economies where the interest rate on bank credit may be negative or
very low.



for the easy access firus iu the one at whicn they can lend) 1s no longer
possible; with minimum borrowlug/lenuing rate differentials likely to

be say 4-6 percent or oven hijher in the iess developed countries, that
conclusion is of theonretical interest only.

The above discussici should have made clear the impossibility of
analyzing interest rate policy in a general equilibrium frawework by assuming
that the relative factor prices in two regimes differ by the same proportion--
or even in the same vay--as the interest rates on credit characterizing
those regimes. Rclative factovr prices may vary in the opposite direction
from that suggested by the intorest rate differential.

The above analvsis olgo Indlcates that, it the growth process to
equilibrium were & faiily rap-c one, the only prerequisite to efficiency
in a situation wherc seme firms had low cosi azcess to credit and others
did not would be that, as lenders, tney face the rame interest rate. In
such a situation all firms weuld come to equiiibrium at point A, and
generate the same demand for labor as dn firms in regime A; thiere would be
no difference ir. output between the tw> rezimes uunless total capital
stock were smaller in regime B due to the disincentive to sav:’_ngs.1 In other
words 1f in regiue B tlhiere were no restrictions on credit transactions
(other than the lending by the iInstitutions whose interest rates are
the object oi this discussion) so that in each regime the leuding rates of
all firms were the same, taen easy access fiirms (not having to use all of the

credit they receive in their own entexpriszg) would become intermediaries,

1That result would over tine gradually be reflected in a different
sloped factor price-line end greater labor intensity than in regime A, for
firms in equilibrium.



lending to no-access firms and achieving an economic rent. No inefficiencies
in resource utilization would characterize this situation and all firms
would wind up at point A; the distribution of income would, of course,
be different in that the easy access firms would have more than before;
where savers are subsidized or forced to save, then whoever pald the taxes used
to support the subsidy or was forced to make funds available to those firms
in some other way would have less;l if no such subsidization occurred, then
the losers would include all savers and potential borrowers now unable to
borrow because of the credit resti.ction. The wage rate would be the same
as in regime A. The effactive interest rate, in tne sense of the one which
measures opportunity cost of capital co the firms is also the same as in
regime A. Tor tae long vun results tc be identical, (assuming savings to be
positively responsive tc the interest rate) it would be necessary for savers
to receive more taan easy access firms pay for credit i.e. for some other
entity to provide the needed difiereatial in tie form of a subsidy.

In fact lending rates do differ, and often in the opposite direction from
borrowing rates. Hence we assume here either that no access firms cannot borrow

at all or that they cannot borrow from the casy access firms

1 .
"Taxes'" 1is here used in a broad sense to include any requirement
which lowers someone's income, e.g. forced investments in low payment asgsets.

2'l‘he extent of capital market imperfections is such that assumptions
which might at first glance appezr extreme may in fact be reasonable
approximations to reality.



B. Firms without iquilibrium Size

In the remaining sections of this paper, new assumptions are
introduced or previous oaes modified; in particular: 1) firms have
no maximum size, but simply keep growing; this may or may not be consistent
with a more or less competitive market structure; for it to be conaistent
there must be some obstacle to growth, e.g. capital or labor market
impexrfections, the need to "Jearn" the production function corresponding
to higher output, etc.; 2) there are labor market imperfections and
non-random relationships between ability to hire labor cheaply and access
to cheap credit.

Consider first a market situation involving competing firms with no
equilibrium size (all other assumptions remaining as in the previous
section). The firms may be expected to be scattered along an expansion
gath, the growth of each depending on the availability of credit and of
internally generated savings and the extent of other restrictions on
{nstantaneous growth-restrictions which, as noted above, must exist for
the set of assumptions to be internaliy consiscent.l In regime A, given
equal access to credit, the size dispersion would depend on previous history,
relative seriousness of growth obstacles in the various firms, etc. At
a given point in time, and assuming total capital stock to be the same in
the two regimes, the average capital/labor ratio would--as ovserved in an

earlier context--have to be the same; if all firms were located at one orx

10therwise given a horizontal supply of capital facing them, these
firms would grow rapidly to a point where they would become monopolists
or oligopolists.
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another points on a unique expansion path of : linear homogeneous
production function, thern if adjustment of labor to capltal were
instantaneous, the wage rate would be the same in the two regimes.

But instantaneous adjustment of labor and the assumption of a perfectly
elastic supply of credit at the cguzlibrium Intercot rates and a linear
homogeneous production function are inconsistent with continucd pure
competition. With the assumption of some barriers to growth (which are
not purely non-economlc, e.g. legal) the wage rate would be related to
the nature of those obstacles. In regime B one subset of firms, with mno
access to credit would presumably have a higaer L/K ratio than regime A'
firms since they would be growing slower ¢nd adjust L more completely to
K at each K; the other subset, with the same opportunity cost of capital
as regime A firms (assuming the public intarmediary's borrowing rate
equals the regime A rate) and a higher wage rate would presumably have
lower L/K ratios. Output would be lower in regime B, though the wage
rate would be higher. A greater dispersion of firms along the expansion
path would be anticipated in regime B, since the easy access firms would
tend to grow faster than would the typical firm in regimen A, and the no~
access firms slower. This feature, per se.would not, however, be the
direct cause of the relative inefficiency in regime B. If economies of
scale exist, depending on their nature, Regime B, with some firms far out
along the expansion path and others not far out could be efficient compared

to regime
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A with more bunching around some intermediate point:.1 In general, though,
the presence of different access to one or more factors for different
firms in B would tend to lower the relative efficiency of that regime due
to its fostering of different factor proportions across firms, so the
factor just citcd rmight bave to hn strong to lead to regime B's being more
efficient than regime A.

In an industry where a possible eventual outcomn of the growth process
is that some firms attain monopoly power,z this result would be more
1ikely under xc;ime D, since one subset of fiims world be stimulated to
grow faster thai any Jroup in regime A, and would tlus be more likely
to reach nonopcly status. After one firm (or a few if an oligopoly
equilibrium occurs) has attainad this status, its furrher growth would
presumably te Less than that which a set of competitive firms (currently
producing the same total output) would undertake.3 ‘this result would depend,
however, on wh.:thexr the monnpolist's nuvly generate!l funds can be productive-
ly (i.e. at a nigh rate oi »eturn) transferiad to other uses. IF 1t cannot,

the monopolist will be encouraged to produce more (and sell at a lower price)

1Note that for this to be true, elther imperfect foresight by firms as
to the extent of economies of scale and/or capital market imperfcctions—-
apart from that of the differential access to the ciedit institutions--have
to be present. Othe:wise 1rder equal access firms would grow fast enough
to equate the advan:ages of faster growth wirh the cost, and th= advantages
would be reflect2d in a high equilibriuvr. intnrest rate ; with such high -gains
from expansion it would pay the capitalists of some "potential firms" who
would otherwise have started their own firm, to lend instead to others
and permit the~ to grow fanter.

2 L.

This resu’t is possibie with incz 2sing returas to scale or mildly
decreasing returns, delng Lost likely .n the increasing returns case Or

the case where —eturas dec::ase either r11dy or oniy after high output levels,

3 - . - .
Since ma-ginal revenue procuct ir below marginal velue of product for

the monpolist cr olizopoli:cs.



than he otherwise would have, and possibly also to save less. The effect
of market structure depends much ou factors not easlly introduced into
models as simple as those dealt with here. Typical nonopoly behavior
in the real world involves searching for other products in which funds
can be invested; overall loss due to monopoly depends in that case on

the efficiency with which such diversifications can be carried out.

C. Labor ilavket Imperfectioms: Equilibrium Size oi Firms Exists

The assumption of perfect labor markets appears particialarly unrealistic
given the allegation (with much empirical support) that the set of firms
which has easy access to capital nas to pay higher wages than do other
firms. It ic frequentlyv hypcthesized that the social opportunity cost
of labor is closer to that which the "low access to capital" firms pay,
hence below that paic by the other fiyms. This comoinatioa of differentlals
would suggest higher capital intensity (X/L) for the firms with the low
priced capital and high priced laborl and resulting lower social efficiency,
lower demand for labor, and lover 'abor income in a regime with the two
market. imperZections than in one where both markets vere perfect. That
social efficiency is lower is clear for a wide range of conditions (by
the general theorem that it is inefficient for a group of firms with the
same production functicn to use different factor proportions) but that labor
income is lower I (or more precisely that the labor share is lower) is not

in general so obvious.

lThe assumptior corresponding to imperfection in the labor market -can
be introduced in various ways; e.g8. the easy capital access regime B
firms pay a tax of fixed amount on each unit of labor hired, assuring that
regardless of its absolute cost, the differential between the easy access
and no access firms in regine B, will be that fired amorunt. Alternative

specificationas could be mace.



As we saw in the previous analysis, what appzars as a quite plausible
intuition at the micro level may at the same time be misleading due to
failure to allow appropriately for general equilibrium interactions.

If two firms facing different relative factor prices had to operate at
the same (fixed) output level, their factor proportions would indeed be
different. But what is relevant is (a) the determination of the impact
of the imperfections on a firm's factor proportions when output is not
a fixed variable, and (b) the general equiilbrium impact of the
imperfections.

Consider a model, paraliel to the one first considered above, where
due to decreusing returns to Scale beyond a certain output level firms
have an equilibrium size, and where there is pure competition. With
only the capital market imperfection and assuming a) the same total
capital stock in eaci cf the two regiues, and %) all firms at
equilibrium, it was seen that in the situation vhere firms could not
relend the funds received at a subsidized rate, the only difference
between regimes was that gome firms were larger than optimum in regime
B, and thus were too small, with associated inefficiency} when all firms
in both regimes could lend at the equilibrium rate of regime A, there was
no difference at all between reuimes, in terms of output structure. One
conclusion was that, since the two regimes have, by definitlon, the same
labor capital ratio, there would bu general reason to expect a higher
wage/trental ratio in regiie B (despite the lower borrowing rate) even if

nv relending was allowed.

]

Given cconomies of scale up to a certain output level, there would
also be a difference in factor proportions with the small flrms more labor-
intensive.



Results are altere. substantially wlen therz are imnperfections in
the labor market. Assuming once again that point A of Figure 2 corresponds
to the equilibrium position of (all) firms irn regime A (with neither
market imperfection)} it is true in this case that the equilibrium
position of the easy access firms in regime B will reflect a higher
capital/labor ratio tuan that of the regime A firms.2 Meanwhile the
no-access firms will be wore labor intensive than the A regime firus.

The equilibrium pogition of low credit access firms in regime B might
therefore be portrayed 2s point (¢ in Figure 2 on the other side of point
A from point B'. With tae lower lending cat: to easy access firms in
regime B, the relative sizcs of the two groujs of firms in regime B

are indeterminate? Wo*e that if al’ firms imst pay the tax on the
use of labor it is true, as in the previcus zase, that there will be no
difference hetwee~ th: two zazimes, assuming the same lending rates on
funds, 2nd that the elasticlty of labor supply is zero.3 The difference
crlses, in other words, from the assumption that low or no access firms
do exist in regime B, paying lewer wages and having higher labor/capital
ratios than the high »sccess firms and, in general, higher ratios than for

all the firmms in regime A.5
lAnd assuming decreasing returns to scale setting in at the output
level corresponding to point A.

2 . .
Even if there arz nec economies of scale over any range of output
levels, and the firms ir. question have the same lending rates as other firms.

5If the elasticity of supply of labor is positive, this result does not
hold, for in that case the low ware rat: ir regime 3 will lead to substitution
of leisure to work. Vnile implying a lower national income (a2 non Fareto
optimal situation) tihis does amply less labor to capital redistribution due
to the capital -aarket imperfecrion.

4Assuming ctill the same total capital stock in the two regimes.
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351nce the size of each type of firm depends on the wage rate,
which 4a turn depends on the relative impoxrtance of easy access and

no acceas firms.
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If not all firms huave reached their equilibrium points. it is probable
that the easy access fixms in regime B will be closer to their equilibrium
peint than will be the no-access firms, e.g. they may be clustered close
to point ﬁvalong the ray Oﬁ; while the no access firms are close to the
origin. Whether this fact affects the conclusior. that the no access

firms aie more labor intensive depends on th: expansion paths,which may or
may not be linear and waich depend in part on the 2xisicace and nature
vi obsiacles to the expansion of laboi inputs during the growth process.

The relative situations in the two regimes may be summariz~d as
follows, If all firms in regime B had reached equilibrium, so that they
were found respectively at points B" and C, the inefficiency with respect
to regime A would simply lie in the fact that it is Jnefficient for firms
producing the same product and having the same production function to
use different factor proportions. If the different credit access implied
that the low access firms were still small, an aidicional cour-e of
inefficiency might exist~~their being still in the increasing returns to
scale stage of the production fuw.ction. O0f conrse, the rate of growth of
these low accezs firng --depending, among other things, on th~r ability

to generate internal funds.and on the arrival of new small fizr's based

lIf (an uvnli.2ly chance) the expension path of the low arcasc firms
near the origiu :mplind greater capita’ incensity then that of the casy
access firms at ox ocoar a2quilibrium, aad the labor intensity increasing effect
of slow capital growih ‘i.n. the longer time available " which to incorpor-
ate the long run optimal level of labor) does not cffsci this, such a
result could occur. The low access firms' expansion nnth weculd have to be
convex dovn.

It 15 possible that as capital grows labor use tends at each capital
stock to be a%ove ™2 long run equilibrium level corresgonding to that
capital stock, in which casc the result just referred to would be more
probable.



on outside funds (e.g. previous savings)—~would be among the determinants
of the size of the biz firms, If the path of the total capital stock in
the system were independent of firm size distribution then, at each

point of time, the fewer small firms there are (becauvse they fail to make
the grade, the risks appear too high, or whatever) the more savings are
transferred through the system to the high access firms. The larger the
share of capital used by these firms, the lower will be the equilibrium
wage rate. A low wage rate, of course, tends to stimulate low access
firms; this suggests the existence of a stable equilibrium in terms of
the share of savings used by low access entrepreneurs and in terms of the
difference in capital/labor ratios resulting from the different relative
factor prices.

What would be the impact of ending the capital market imperfection
under such conditions--specifically in = sitvation where large firms
already exist, and have reached their equilibrium size in relation to the
interest rates they pay and whare the small firms which have not yet had time
to generate enough of their own funds to grow far, are still small.1
One might thus compare points B" ané C in Tigure 2. The changed interest
rate would lead a firm beginning at C to expand in size and decrease its
labor intensity moving, for example, to a point like C". The increased
wage rate, (associated with the growth of the small labor-intensive firma)'
could lead to a doecrease in sige for a firm originally at B" end an {ncrease
in its labor/capital ratio; it might, for example, shift to 2 point like

B'"''. The two firms would still use different factor proportions

‘Probably a more realistic explanation of the size of smaller firms
is that they are operating on a differert production function.
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due to ahe different wage, hut they would be closer together than before.
Eventually the »reviously no credit access f£irms will grow larger than
the others, since they now pay the same price for one factor and a lower
price for the other. An inefficiency remains in the system due to the
labor market .imperfection, the labor intemnsive firm will now be above
optimal size (the size of regime A firws) and the capital intensive firm
below it, But total output has probably risen,l though of course it is
not as high 1s it would be in the absence of the labor market imperfection
When cequilibrium firm sizes do not exist, the net effect of each
imperfection, given tiie other one, 1s harder to specify. Although the labor
market imperfection is likely tec lead to a greater difference in factor
proportions between the two scts of Tirms, at the same tine it may decrease,
the dispersion of flrms Ly size, which nay, Jepending on the situation
lower inefficiency. 1t may alss change “he relasive Importance of the

two scts of firms.

D. Different Production Functions

It is frequently assumed that another characteristic of easy credit
access firas, along with their having to pay lhigher wages than  other
firms, is their operating on different production functions. It is usually

argued that the large firms have '"superior"” technology, although the major

lA possible exception, it would seem, would be the case in which the
loss from the labor intensive firms growing too large in the absence of
the capital market imperfection would be greater than of the capital in-
tensive firms growing too large in *the other case, this difference more than
offsetting the fact that factor proportions are more similar for the two
groups of firms than in the former case. It may well be questioned whether
the salary differential would remain in the face of small differences in
firm size, i.e. it seems plausible to assume that when the capital market
imperfecticns ure reduced or climinated, the same may happen in the labor
market. In such an instance the cverall gzain from reduction of the capital
market imperfection would of course be greater than that implicit in the
analysis to date.



feature of the difference in the production functions is probably better
described by the relative iimitation of the large firms' activities to
the capital intensive range of factor proportions and the limitation of
the small firms' activities to the labor intensive rauge. Figure 3
{llustrates this sort of situation. Presumably each firms' longer run
production function differs from its shor: run prcduction function, with
the short run function reflecting greater relative efficiency in those
activities whicn the firm has emploved in the past or has considered
using, and the long run function involving greater flexibiliity i.e.
greater relative efficiency in those technologies in which the firm
has not had experience. Figure 3 illustrates thls sort of situation.
When an economy begins in & situation with sne subs.:t of firms at a
point like E and another subset at a point like F. the meaning of the
interest rate differential, eitier in leading to that situation or im
determining the subsequeat scurce of chauge, wmay be different from the
cases c¢iscussed above. Consider the extreme assumption of perfect
factor complementarity in both sets of firms, then unless one echnology
completely dom.nates the other, there is an optimal distribution of
activity hetwzen the two, in whose absence there will be unemployment
either of copital or of labor; unemplcyment of labnr would reflect too
littie activizy in :zhe small ¥irm-labor intensive sector, and distribution
to the large lirms ¢f credit whicii could Lave gone tc the small firm
sector would bo:th lower output ard lower employment.

Where factor complementa>ity is not quite complcte, the results differ

in degree but not in kind from that just cited. Presumably if access to
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credit has been equal over the long run, no firms would be as labor

intensive or as capital intensive as those actually observed in a case

like Figure 3, but long run differences in production functions could
maintain some difference hemselyes-with the result that the homogeneous firm
cases discussed above would never be approximated. It seems unlikely,
however, that very different functions would be maintained if the time

period elapsed were long enough.

E. Credit, Dewmand for Capital, and Demand for Labox

In the above discussion it has been irplicitly assumed throughout that
credit is used to inerease the input of capital in a two-factor production
process; it miznt most simply have been assumed to increase the stock of
fixed capital. In any case Lt has been dmplicitly assumed thot credit permitted
an expansion of the capital stock w~ud that shatever associated increase
in labor best suited the firm's needs would then be 2ffected. In fact,
credit used for working capital mipht well increase the input of labor
and could even lead to an increase in the labor.capital ratio. When this
is the case, much of the above discussion could be somewhat misleading.1
It may not be true, for example, that increased cost of credit would
lower the labor/capital ratio if such credit is used primarily to finance
current input costs, including labor.

To deal with this question it may be useful to disaggregate factors, and

in particular to distinguish different types of capital inputs. From most

lIt would not technically be wrong, however. The fact that the use of
labor requires a certain amount of working capital does not make the labor-
capital distinction any less relevant.
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points of view, the kev distinguishine Zactor is the duration of life

(or the period of investment) for a givem capital irput. All possible

input combinations can be described by the total amount of capital and

the total amount of labor being applied at a given point of time, and

in a world of perfect markets and perfect factor mobility (including

ability to rent different types of capital inputs in each period independently
of what combination was used in the last period) this is all that is
relevant. In fact, hovever, when some capital goods cannot efficiently

be "rented" on a short pariod basis, tue roblem becomes more complex.

A number of different sctivities may correspond to a given laboxr/capital
ratio when the two factors are augrazates o a nuaber of distinguishable
inputs, and differasnt activities with the same factor proportions may not be
indifferent tc the firi. For prasent purpeses i+t is useful to distinguish
fixed capital, werking capical, and labor. It should »e noted that
distinguishable inputs in the underlying production function may involve

a giver amount of capital and a given amount of laber; for example if

labor must be paid when it is applied, the application of labor

definitely requires a given amount of working capital.l If this amount were

lIt is not true by definition that labor requires working capital,

since theoretically it could be applied only at the very end of the product-
ion process, in which case its application would not have to be financed by

capital. Alternatively, although thic 1s a somewhat diflerent situation,
labor mey offer credit to the firm by accepting paymernt at a time somewhat
after its services are rendszred. This, tcchnically distinguishing it
from other~types of credit (simce it can nily be used in cémmection with the
purchase of labour services) is relevant to analyze what sort of institutions
permit the firm to receive this soint of credit In such 2 way that the applicat=-
ion of more iabor does not imply 4 need for more capical rIrom other sources.
Any choice as to when labor be applied in the producilen process constitutes
a form of labor/capital substitutahility; thuc if mor~ Labor applied later
in the process would subet tute Zor less labor avplied carlier, this 1s really
a substitution ol laboyr foxr the capital which wo:id have formed the wages
fund -to employ the labor early in the process



fixed it would then make more sense, in describing the production function,
to define this labor-capital combination as one factor rather than, for
example, to lump all the capital used in different "underlying' input
combinations together 2s a factor.

1f all funds were as appropriately and as easily used fo— one type
of input as for another, if fimms did not have problems of lack of
foresight, and if no factor prices changed over time, the fact that
labor and cépital are aggregates of a number of more specific inputs
would not be relevant in the analysis. But none of these conditions is
in fact met, so disaggregation does become relevant. A number of avenues
of further analysis are suggested.

One aspect worthy cf consideration is the fact that in some credit
systems a distinction is made betwoen crecic for working capital and
credit for fixed cepital, so chat the use a firm nakes of a loan 1is
partially subject to contrccl by the credit-giving institution. An optimal
credit policy, therefore, would involve not onl: the question of which
firms receive credit, but also what it is used for. Of course it may
be difficult or impossible to volice the ultimate "use' of the credit,
but in some cases control can be at least partial.

A second type of analysis is suggested by che fact that different
inputs have different degrees of indivisibility: as a ~esult the marginal
use which different types of firms are likely to have for more capital
may vary a great deal with firm size, and stage of development of the
firm., If econonies of scale are important)in the form of capital
indivisibility, it might be assumed that at first capital and credit would

be applied to expanding the capital stock and subsequently more to financing



the purchase of inputs inclvcding labor. This may simply be to

say that the production function is not honogeneous.

F. Summary and Conclusions

The most plausible representation of the real world would, it would seem
involves easy access firms which have different production functions

and larger size than no access or low access firms, receive higher
interest rates as lenders, (but probably on balaﬁce not high enough to
do business) and pay higher wages. Although it is not clear whether the
elasticity of savings with res,.ccc to the interest rate is positive or
negative for people lendiny to the financial intermediariess, orcpqtentfal
investors in small firms, it scems plausihle at least in the latter case

that a subsidiz~d interest rate wiil lead to a decrease in total savings.
Analysis suggests that a lower incoresc rate policy probably also increases
the relative share oI output cominz fron large capital intensive firms,
decreases total output, decreases labor income and the labtor share; it
is thus negative from almost every respect. Raising the interest rate
and making credit accessible to all firms would, correspondingly, be a

highly desirable policy from all points of view.
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