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THE RATE OF 1NTEREST 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 capital
 

market in most less developed countries, are among the culprits in the low
 

labor absorption and the hJ.gh and increasing capital intensity of the modern
 

sectors 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 an
 

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
 

not a
that the relationship between labor demand and interest rate policy :,'s 


simple one; it will become clear that results vary across a wide rane of
 

possibilities according to the assumptions made.
 

Consideration 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-employment relationship has to date
 

focused on the static framework, i.e. the question of how the representative
 

firm would change its factor proportions in -esponse 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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little account taken of both the time factor (the elasticity of substitution
 

to be higher in the long run when full adjustmentswould obviously be expected 

and the fact that empirical calculationscan be made than in the shorter run) 


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
 

the short run (say a year or less) elasticity of
evidence, that: a) 


substitution for the typical firm is probably rather low, far below 1.0; this 

is almost a foregone conclusion in the s~atic 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 when, 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
 

sectors this elabticity would lie in the range 0.3 to 0.7 or thereabouts;
 

(c) elasticity of substitution in an industry in the long run, where
 

allowance is made for changing relative importance of diffZerent entrepreneurs
 

according to their ability to adapt to different technologies, 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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sectcr 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 world
 

cases, there seems no reason for the elasticity pessimism which 
has
 

Some of the literature to suffer
characterized much of the literature. 


from the engineers' "rigidity 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 economy has at its command, i.e. substitution 
among
 

on.
industries, among sizes of firms, and so 


In any case, the static elasticity of substitution which one would 
expect
 

is clearly, based on a much too partial
to be reflected in a firm's isoquant 


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.
 

on general equilibrium
In the discussion which follows, the emphasis is 


a function

changes in the relative importance of different types of firms 

as 


a focus designed to complement the discussion of the
 of interest rate policy, 


static elasticity of subst!.tution.
 

To order the discussion which follows, it is useful to set down 
the
 

Table 1
 
results corresponding to eaci. case discussed in tabular form. 


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 a.pect of government 

policy.2
 

The distraction between static and
 

1The short run elasticity in its short run isoquant and the long run
 

elaticity in the long run isoquant.
 
2The issue here is credit policy: "government" should be read as "the
 

institution which makes credit policy.
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dynamic analysis is 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.1 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 facilitate 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.
 

Firms have only one source of funds which can be used in production,
3. 


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.I 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.
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a sort of "one big intermediary" through which all savings must flow before
 

being invested, 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.
 

Consider, under these conditions the impact of the concession of a below
 

a ranequilibrium interest rate (on whatever amount of credit is desired) to 

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 slope 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 outpuc 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 also made for simplicity. Note that by
 

definition it is impossible for all firms in the economy to borrow all 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 subsidized cred#i.I 

anything but random, this analysis is obviously only an academic fiSt.s~e'in 
the overall consieration ,of the problem; nevertheless it is'useful in drawing out 
some of-the phenomena which must subsequently be borne in mind. 



-3a-


P1 \
 

.'. 

; '\ 

\.~ p1 

*"€" 
/!

*9;/.i 

/ 

i' ure. 

Figure 1 

- 9 
40 units 

45 units 

Labor 



With 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 lalor market, the wage rate must fall
 

until these firms face the same relative factor price as do the firms of 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 grow 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, 

It should be remembered, though, that all firms really being in the
 

same 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 a 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 i.ntermediary, but any funds can be lent or 

relent to that intermedia:y. Then Regime B will reproduce the Regime A result 

if the lending rate for firms the interest rate received when they pass 

funds to the intermediary) is the equilibrium rate. Assuming no constraints 

on the use of funds, a firm's lending rate defines the opportunity cost of 

the use of funds in its own enterprise; its borrowJing rate becomes irrelevant
 

whenever it is below the landing 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 too small and a different form of inefficiency
 

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

;he firms' lending rate is the equilibrium one and below it Th';en that rate is 

below equilibrium.
 

A.3 	Funds Not Required to Pass Through Intermediary: Internal Funding Possible
 

The above cases have, by the assumption 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-fim dualism which is very likely to
 

be the hall-mark of a below equilibrium 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
 

@ubsidized interest rate is below the equilibrium one of Regime A. Then the 

relevant factor price-line for a'favored firm could be pp ' of Figure 1, with a
 

steeper slope than p1 1 7, and the equilibrium point for the firm a point like
 

B' (with output of say 45 units). It is clear tat if one compares the
 

efficiency 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 factors; the measure
 

"value of output/social cost of factors" would thus indicate that the A type
 

firm is superior to the B' type firm.23The 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 fir=B 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).
 

iAssuming 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 is 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 markets were manipulated
 
so that all firms in regime B were at point B"Ithe lower social efficiency of
 
resource utilization would (tautologically) be reflected in a lower total output
 
from that system, given the same capital stock; it would also imply unemployed
 
labor since, in this simple one-sector economy, the factor endowment ratio is
 
given 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.
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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 at which they can borrow but the rate at which
 

they can lend; it alone sets the size above which it does not pay them to go.
 

For the first case considered so far, it is necessary to move out of the
 

static 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 combination for easy access Regime B firms than 

for Regime A firmns depends on the: existence of low access Regime B firms which 

generate a high labor deman'i per unit of capital and thus keep the wage rate 

above that which would imply the same wage/rental ratio as prevails in 
2 

Regime A. If no 'credit access;' firms survived in Regime B, the situation 

would revert to that considered :n the previous section. 

Whether all firr.s in tie 1lcir!? A are thought of as moving Immediately 

to Point A is a question of firm dynarics not of great relevance here; 

experience suggests that firxS' 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 efficient 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 
(i.e. contribution to national income) of firms from these two regimes on the
 

basis of the factor prices holding in regime A.
 

2If unfavored firms have no potential funds 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 espccially likely if there
 

were important increasing returns to scale at small output levels, beyond which
 

these firms could not easily get, !'uL beyond rihich they would have to get to
 

compete price-wise with the favored firms.
 



-8

equilibrium position but rather expand over a period of time, during which
 

"learning by doing" frequently occurs.I 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 mo"e 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 po±nt B. This depends in
 

part on the relative ease of adjustment of the quantity of labor used in
 

comparison with that of capital. .here 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
 

3
 
existing capital stock,3 the opposite extreme assumption being that it requires
 

as much or more time to locate the appr'opriate labor supply as to obtain
 

capital.4 In the latter case, (and ±n general) the growth path cannot be
 

explained simply in terms 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 that planning the labor .orce 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 existence of the problem being considered
 
here.
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fully with this information, so we consider that assumption first. Under
 

two firms are identical; they might, for
it, the growth paths of the 


For any given
example, correspond to the solid line OB' of Figure 1. 


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.
 

two firms would be
The only difference in the expansion process of the 


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 relevant obstacles) the two growth paths would 

would, at each level of output, havenot be the same; both types of firms 

solid line OB'lower labor/capital ratios than those indicated by the 

of capital, to adjust to thesince they would not be able, at each stock 

long run equilibrium labor force correspunding to it. The labor/capital 

atratio of the firm with the faster gzowing capital stock would be lower 

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 

and the only
the final equilibrium point will be the same in each case, 


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

two 


1Abstracting 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 their shadow price; that definition, however, is only 
meaningful
 

actor can in effect be specified (so that its
when the alternative use of each 

In the present case social efficiency
marginal productivity can be specified). 
 presence
is best defined tat.tulogically as being higher for the type of firm whose 
presence of the other type.
implies higher total otput than would the 



in employment generated 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) Differences in the factor proportions of firms at different
 

1 
levels of output;
 

(2) 	Economies of scale;
 

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

access firms.
 

These factors interact more or less as follows: If there are no
 

economies of scale, loss cccurs only if and because the no access firms 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
 

1In 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 firms 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 complicated way) on the degree
 

of economies of scale and subsequent disecononmes, the degree of factor
 

substitutability, and the relative amounts of capital employed by no access
 

and easy access firms. .Losswould 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 fir-s. 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 fir:.Is have a higher ratio. 

This allocation of labor between the two groups oC firms reduces the loss, but 

cannot erase it unless the factor., are perfectly substitutable, in which case low 

access to capital. does not prevent a firm from reacing optimal size and hence 

leads to no loss at all. With the high wage, the equilibrium r (at which easy 

access firms can lend) in the rest of the system woul. 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 xuay not be higher than those at B'; the latter are 
inefficiently large from a soci.al point of view, but the formner may, at least
 
at the early stages, be inefficiently small. (A firm whose growth is slow 
enough under these cir:umstances may have a growth path to the left of the 
ray OAA', since it has more time to adjust its 2.se of labor to the stock of 
capital than would a firm of r2giwe A with good access to credit.) 
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a firm's equilibrium position is an optimal one in terms of efficiency
 

of resource utilization (minimization of average social cost). Thus in
 

1
 
regime A, poinc a is no.' :nferior to any other point. And in that
 

case, 	delays 4.nvolved :.moving to point A, may be assumed to be unavoidable 

and therefore not invo.vic.!- inefficiency relative to any other possible
 

state 	of affairs. Del: r in moving tL1 point L by easy access firms may be 

likewise interp ':ted. In gcner,--.'., no conclus'.ors are altered by this 

additional compli cat'on, n thiq cas..., as In that con..idered in section 

A.1, the impact .of i - cvencior in t.: credit market is to lower total output 

and, presumably, to wors-n the distributiLn of i n".oie 2 

In each --f the abo',.e c-..e , sav.:ng: were.posi zively related to 

r, and the in rmetdie:ry 'las 1:%d .tt itOwe:rtes than -t borrows, then 

total capital will tend to be lowsi. zia reg.me B th.an Ji.iA; the average 

capital/labor -.atio .tiJ, araduxical.y be higher .n 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 1Lite--Lending Rate Differentials
 

A significant oversimplification in the above discussion has involved
 

the assumption of no ir.rarmed.4.ation costs in capital markets, ajid therefore
 

no margin between the .luterest paid to saverc and that charged to borrowers 

lIt may ot be superior to points involving lower amounts of output if
 

there are constant %returnsto scale over a range before decreasing returns
 
begin'.
 

2The somewhat incomplete specifization of the model applied in this 
section leaves thn distribution implications somewhet unclear. As among 
producers, distribution ;.,of course worsened; those rece .ving the credit 
subsidy are better o2f 'han in e no in,.ervention market and those with no access 
worse off. The wegc. rate ray rise and :he rate of return to capital (applied 
in the easy access 2irm:) fall; distribution could be 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 tha" 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 always 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 it 

achieve investing in any financial instrument.1
 

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
 

2 
interest, even the subsid4Zej one, .hich is charged on credit. In this 

situation tthere is a tendency, observed in case A.l, for the easy access firms 

to grow too far. Clearly,.:the 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 durlicated in regime B (since the relevant interest rate 

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

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



for the easy access fir-.as ib the one at '.Aiich they can lend) is no longer 

possible; with minimum borrowing/.enuing rate differenrials likely to 

be say 4-6 perc2nt or ,-ven higher in the less developed countries, that 

conclusion is of theoreti.cal interest only.
 

The above discussion should have made clear the impossibility of 

analyzing interest ratc: policy !.n a general equilibrium framework by assuming 

that the relative factor prices in two regimes differ by the same proportion-

or even in the same :¢ay-.-as the interest rates on credit characterizing 

those regimes. Rlative factor pzices may vary in the opposite direction 

from that suggested by the int,rc.-3t rate differential. 

The above analvsi,; J'so indi.cates t.hat, it the growth process to 

equilibrium were a fairly rap:id one, the orily prerequisite to efficiency 

in a situation where som,± firns h.d low cost azcess to credi: and others 

did not would be that, os lenders, they face the :'a-Me interest rate. In 

such a situation a21 firms would come to equilibrium: at point A, and 

generate the saire demand for labor as do fi.rms in regime A- tiere would be 

no difference ir.output between the two regimes unless total capital 
1 

stock were smaller in regime B (lue to the iisincentive to savings. In other
 

words if in regine B there were no restrictions on credit transactions
 

(other than the lending by the institutions whose interest rates are
 

the object of this discussion) so that in each regime the lending rates of
 

all firms were the same, then easy access firms (not having to use all of the
 

credit they receive in their own enter:prises) would become intermediaries,
 

iThat result would over time gradually be reflected in a different
 

sloped factor price-line and 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 paid the taxes used
 

to support the subsidy or was forced to make funds available to those firms
 

1
 
in some other way would have less; if no such subsidization occurred, then
 

the losers would include all savers and potential borrowers now unable to
 

borrow because of the credit restr:.ction. The wage rate uould be the same 

as in regime A. The effective interest rate, in the sense of the one which 

measures opportunity c,)st of Capital co the fir-.s is also the same as in 

regime A. For tie long run results to, be identicai, (assuming savings to be 

positively responsive to the interest rate) it would be necessary for savers 

to receive more than easy access firms pay for credit i.e. for some other 

entity to provide the needed differcntial in tile form of a subsidy. 

In fact lending rates do differ, and often in the opposite direction from
 

borrowing rates. !ence we assume here either that no access firms cannot borrow 

at all or that they cannot borrow from the easy access firms 2 

l"Taxes" is here used in a broad sense to include any requirement 

which lowers someone's income, e.g. forced investments in low payment assets. 

2The extent of capital market imperfections is such that assumptions
 

which might at first glance appecr extreme may in fact be reasonable
 

approximations to reality.
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B. 	Firms without Equilibrium Size
 

In the remaining sections of this paper, new assumptions are
 

introduced or previous ones 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 consistent
 

there 	must be some obstacle to growth, e.g. capital or labor 
market
 

imperfections, the need to "learn" the production function corresponding
 

there are labor market imperfections and
 to higher output, etc.; 2) 


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
 

The firms may be expected to be scattered along an expansion
section). 


Vath, the growth of each depending on the availability of credit and of
 

internally generated savings and the extent of other restrictions on
 

instantaneous growth-restrictions which, as noted above, must exist for
 

the set of assumptions to be internally consistent.1 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 o'userved in an
 

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

1Otherwise given a horizontal supply of capital facing them, these
 

point where they would become monopolists
firms would grow rapidly to a 

or oligopolists.
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another points on a unique expansion path of %,linear homogeneous
 

production function, then 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 cquilibrium interc0t 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-economic, e.g. legal) the wage rate would be related to
 

the nature of those obstacles. In regime B one subset of firms, with no
 

access to credit would presumably have a higher 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 int!rmediary'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, P'2gime B, with some firms far out
 

along the expansion pith and others not far out could be efficient compared
 

to regime
 



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 cited r"_ght have to b'Q strr-ng to lead to regime B's being more
 

efficient than regime A.
 

In an industry where a possible eventual outcome 
of the grcwth process
 

this result would be more
 
is that some fi.:ms attain monopoly power, 


likely under rc ,;ime B, since one subset of fiims would be 
stimulated to
 

more likely 
grow faster tha:. any group in regime A, and would thus be 

After one firm (or a few if an oligopoly
to reach mionopoly siatus. 


this status, its further growth would
equilibrium occurs) has attainecO 

presumably be less than that which a set of 
competitive firms (currently 

producing the same total output) would undertake.
3 This result would depend, 

funds can be productive
... ther. the monrolist's n--t-:.y gS.neratelhowever, on 


uses. 
 If it cannot, 
rate o.I ?eturn) tran~ferz2d to other 

ly (i.e. at a high 

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

1Note that for this to be true, either imperfect foresight by firms as
 

to the extent of economies of scale and/or capital 
market imperfactions

apart from that of the differential access to the ciedit institutions--have
 
firms "ould grow fast enough
to be present Othe.cise 1. der equal access 


to equate the R.dvan-ages of faster growth with the 
cost, and the advantages
 

would be reflected in a high equi.ibriuri interest rate ; with suc-i high .gains
 

from expansion it w,iuld pay the capitalists of some "potential firms" 
who
 

would otherwisro have started their own firm, to lend instead 
to others
 

and permit thr-" to grow fpr;ter.
 

2This res'.l.t is possible with incri ::sing returns to scale or mildly
 

Ln the increasing returns ease or
 decreasing returns, Deing iaost likely 


the case where -:eturas dec-::ase either i,Idy or only after high output 
levels.
 

3Since ma..rinal revenue product i:-belo.? marginal value of product for
 

the monpolist ci olilopoL':>s. 



than he otherwise would have, and possibly also to save less. The effect
 

of market structure depends much oi factors not eas:Lly introduced into
 

those dealt with here. TypiLal nonopoly behavior
models as simple as 


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 ilarket Imperfections: Equilibrium Size of Firms Exists
 

The assumption of perfect labor markets appears particularly unrealistic
 

given the allegation (w'.tb much eml.irical support) that the set of firms
 

which has easy access to capital has to pay higher wages than do other
 

firms. it iF frequently hypcuhesi.-ed 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 firms. This coambinatioa of differentials
 

would suggest higher capital intensity (K/L) for the firms 
with the low
 

and resulting lower social efficiency,
priced capital and high priceJ labor 


a regime with the two
 lower demand for labor, and lover labor income in 


That
 
market. imperfections than in one where both markets 

were perfect. 


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
 

use different factor proportions) but that labor
 same production function to 


income is lower " (or more precisely that the labor share is lower) is not
 

in general so obvious.
 

iThe assumptior corresponding to imperfection in the 
labor market-can
 

be introduced in various ways; e.g. 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 regime B, will be that fiied amount. Alternative
 

could be nu'de.
specifications 




As we saw in the previous analysis, what appears 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
 

(fixed) output level, their factor proportions would indeed be
the same 


But what Is relevant is (a) the determination of the impact
different. 


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. 

to the one first considered above, whereConsider a model, parallel 

due to decreasing returns to scale beyond a certain output level firms 

and where there is pure competition. Withhave an equilibrium size, 

only the capital market imperfection and assuming a) the same total 

capital stock in eac'. of the tNwo regimes, and :) all firms at 

equilibrium , it was seen that in the situation w.her:e firms could not 

relend the funds received at a 3ub:sidized rate, the only difference 

that some firms were larger than optimum in regime
between regimes was 


B, and thus were too small, with associated inefficiency2 when all firms 

in both regimes could lend at the equilibrium rate of regime A, there was
 

no difference at all between regimes, in terms of output structure. One
 

conclusion was that, since the two regimes have, by definition, the same
 

labor capital ratio, there would bc: general reason to expect a higher
 

wage/rental ratio in regime B (despite the lower borrowing rate) even if 

nu relending was allowed. 

9 
2Given economies of scale up to a certain output level, there would
 

also be a difference in factor proportions with the small firms more labor

intensive.
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Results are altere. substantially when there are imperfections in
 

the labor market, Assuming once again that point A of Figure 2 corresponds
 

to the equilibrium position of (all) firms in regime A (with neither
 

market imperfection). it is true in this case that the equilibrium
 

position of the easy access fimrms in regime B will reflect a higher
 

capital/labor ratio than that of the regime A firms.2 Meanwhile the
 

no-access firms will be more labor intensive than the A regime firms.
 

The equilibrium position of low credit access firms in regime B might 

therefore be portrayed as point C in Figure 2 on the other side of point 

A from point ". With tae Lne- lending cat2 to easy access firms in 

regime B, the rela'ive sizcq of the two grous of firms in regime B 

3
 
are indeterminate. Nof:e that if all'. fi ms imist pay the tax on the 

use of labor it is true, as in the previcus .ase, that there will be no 

difference betwee'. tha. two :regiwes, assuming e same lending rates on 

funds, and that the elasticity of labor supply is zero.3 The differance
 

crises, in other words, from th, assumption that low or no access firms 

do exist in regime B, paying lower wages and having higher labor/capital
 

ratios than the high ;1ccess firm& and, In general, hiSher ratios than for 

all the firms in regime A.
5 

And assuming decreasing returns to scale setting in at the output
 

level corresponding to point A.
 

2Even if there aye ne economies of scale over any range of output
 

levels, and the firms it.question have tlhe same lending rates as other firms.
 

5 1f the elasticity of supply of labor is po.;itive, this result does not 
hold, for in that case the low wafge rat : it. regime 3 will lead to substitution 

of leisure to work. hiile implying a lower nationa. income (a non Pareto 
optimal situation) this does imply less labor to capital redistribution due 
to the capital -,iarket imperfecrion. 

4Assuming still the same total capital stock in the two regimes.
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3Slnce the size of each type of firm depends on the wage rate,
 

which 1ta turn depends on the relative Importance of easy access and 

no access firms. 
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If not all firms have reached their equilibrium points: it is probable
 

that the easy access firms in regime B will be closer to their equilibrium
 

point than will be the no-.access firms, e.g. they may be clustered close
 

to point Balong the ray OB, while the no access firms are close to the 

origin. Whether this fact affects the conclusion that the no acces&
 

firms are more labor intensive depends on ths expansion paths7which may or
 

may not be linear and w:iich depend in part on the 2xistonce and nature
 

1
uf obstacles to the expansion of labor inputs during the growth process. 

The relative situations in the tivo regimes may be summarized as 

follows. If all firms in regime B had reached equilibrium, so that they
 

were found respectively at Fointi B" and C, the inefficiency with respect
 

to regime A would simply lie in the fact that it is inefficient 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 acceos firms were still small, an aldirional cour2e of
 

inefficiency might exist--their being still in the increasing returns to
 

scale stage of the production fui.ction. Of course, the rate of growth of
 

these low access firn, -depending, among other things, on Th" ability 

to generate internal funds and on the arrival of new small fiz.9 based
 

I (an tuilik1.y chance) the expension path of the low ar.cesc firms 

near the origin :mpliod greater capita intensity than that of the Casy 
access firms at or o,:-r equilibrium, and the labor inteusity :.i.creasing effect 
of slow capital growth 'io. the longer time available ".r which to incorpor
ate the long run optimal levrl of labor) does not cfoo, this, such a 
result could occur. The low access firms'eypansion pnth would have to be
 
convex doin.
 

It Ij possible that as capital grows labor use tends at each capital 
stock to be a'-o.e :'-- long run equilibrium level corresponding to that 
capital st.ick, in which ca-. the zesult just referred to would be more 
probable. 
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on outside funds (e.g. previous savings)-would be among the determinants
 

of the size of the big 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 (because they fail to make
 

the grade, the risks appear too high, or whatever) the more savings are
 

The larger the
transferred through the system to the high access firms. 


share of capital used by these finis, 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 _ situation where large firms
 

already exist, and have reached their equilibrium size in relation to the
 

interest rates they pay and where 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" and C in 7igure 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 firms)
 

could lead to a decrease in size for a firm originally at B" and an increase 

in its labor/capital ratio; it might, for examplu, shift to a 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 differer.t production function.
 



due to ahe di2fferent wage, but they would be closer together than before.
 

Eventually the previoasly no credit access, firms 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 intensive firm will now be above 

optimal size (the size of regime A firms) and the capital intensive firm 

below it. But total output has probably risen, though of course it is
 

not as high isit would be in the absence of the labor market imperfection 

When equilibrium firm sizes do not e.xst, the net effect of each 

imperfection, given the other one, is harder to specify. Although the labor 

market imperfection is likely to lead to a greater difference in factor 

proportions between thc two sets of -Li. :s, at tilc, sumeu time it may de.creasa 

the dispersiou of firms size, which may, .Ie.end:L.nL o:i the situation 

lower inefficiency. It :-!,:y also change the relative importance of the 

two sets of f.rms. 

D. Different Production Functions 

It is frequently assumed that another characteristic of easy credit 

access fir.-s, along with their having to pay higher 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 

1A 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 eems rlausible to assume that when the capital market 
imperfecticns ure reduced or clininated, the same may happen in the labor 
market. In such an instance the cverall rain from reduction of the capital 
market imperfection would o2 course be greater than that implicit in the 
analysis to date.
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feature of the difference in the production functions is probably better
 

described by the relative limitation 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 railge. Figure 3
 

illustrates this sort of situation. Presumably each firms' longer run
 

production function differs from its short run prcduction function, with
 

the short run function reflecting greater relative efficiency in those
 

activities which the firm hias emplo:,ed in the past or has considered 

using, and the long run function invo*v.Lg greatur f'.e:ibiiity i.e. 

greater relative efficiency in those technologies in wh--ch the firm 

has not had experience. Figure 3 illustrates thi's sort of situation.
 

When an economy begins in a situation with one subs.it of firms at a 

point like E and another subset at a point like F. the meaning of the 

interest rate differential, either in leading to theft situation or in 

determining the subseque.it scurce of chaage, uay be different from the 

cases discussed above. Considcr the extreme assumption of perfect 

factor complementarity in both sets of firms, then unless one technology 

completely dor nates the other, there is an optimal distribution of 

activity between the two, in '.,hose absence there will be unemployment 

either of copital or of labor; unenplcyment of labor would reflect too 

little activi-y in -he small :Lrm-labor intensive sector, and distribution 

to the large firms cf credit whici, could have gone to the small firm 

sector would both lower output and lower emp.oyment. 

Where factor complement,'ity is not quite co..plcte, the results differ 

in degree but not in kind f'rom that just cited. Presunwably if access to 

http:subseque.it
http:invo*v.Lg
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Labor 

Figure 3
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run, no firms would be as laborcredit has been equal over the long 

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 hemselye-wA.h 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 elapsedi were long enough.
 

E. Credit, Demand or Capital, and Demand for Labor
 

In tlhe ,bovo liSCU3sion it has, been imrplicicly assumed throughout that 

credit is used to increase the input of capital in a two-factor production 

process; it mgiht most slmply have been assumed to increase the stock of 

fixed capital. In a.y case it has 0':en impli.itly assumed that credit parmitted 

an expansion of the capital. stock ;:nd that :.;hatever associated increase 

in labor best suited the firm's needs wouic then be effected. In fact,
 

credit used for working capital "mightwell increase the input of labor 

and could even lead to an increase in the labor.capital ratio. When this
 

1
 

is the case, much of the above discussion 
could be somewhat misleading.


It may not be true, for example, that increased cost of credit would
 

lower the labor/capital ratio if slich credit is used primarily to finance
 

current input costs, including labor.
 

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

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

1It 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.
 



points of view, '"he key distinguishiun. fac-or is the duration of life 

(or the period of investment) for a given capital input. 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, however, wheii some capital goods cannot efficiently 

taie roblcem becomes more complex.be "rented" on a short period basis, 

A number of diffc rent activities may correspond to a giveiL labor/capital 

ratio when the two factors are a'gC . gatcs 'o a iu-ibe- of distinguishable 

inputs, and different activities with rhe same factor proportions may not be 

f:n. For present purpcses it is useful to distinguishindifferent to the 

fixed capital, working capital, and. labor. It should be noted that 

distinguishable inputs in the underlying production function may involve
 

a given amount of capital and a given amount of labor; for example if
 

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

If this amount were
definitely requires a given amount of working capital.
1 


1lt 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 this is a somewhat dif:erent situation, 

labor may offer credit to the firm by accepting payment at a time somewhat 

after its services are ren'ered. This, tcchnically distinguishing it 

from other-types of credit (since it can orly be used ini c6nnection with the 

purchase of labor services) is relevant to analyze what sort of institutions 

permit the firm to receive this soit oi credit in such a way that the applicat

ion of more labor does not imply a need for more capi,al irnri other sources. 

Any choice as to when labor be applied in the produc ion process constitutes 

a form of labor/capital substitutability; thz': if morz labor applied later 
' 
in the process uould substitute :'or .cssiabo .iiplied earlier, this is really 

a substitution of labor fo2: the capttal which w.ild have formed the wages 

fund -to employ tie labor early in the process 



it would then make more se-ise, in describing the production function,fixed 

to define this Jabor-capiLal combi-tation as one factor rather than, for 

example, to lump all the capital used in different "underlying" input
 

combinations together as a factor.
 

If all funds were as appropriately and as easily used fo- one type
 

of input as for another, if firms did not have problems of lack 
of
 

foresight, and if no factor prices changed over time, the fact that
 

labor and capital are aggregates of a number of more specific inputs
 

But none of these conditions is
would not be relevant in the analysis. 


A number of avenues
in fact met, so disaggregation does become relevant. 

of further analysis are suggested. 

One aspect worthy cf consi eration is the fact that in some credit 

systems a distinction is made betwen creci.: for working capital and 

credit for fixed ca-pital, so chat the use a firm nakes of a loan is 

to contrcl 5y t-a credit-givi!g institution. An optimalpartially subject 


the qjuestion of which
credit policy, therefore, would involve not onl; 


Of course it may
firms receive credit, but also whar it is used for. 


"use" of the credit,
be difficult or impossible to police the ultimate 

but in some cases control can be at least partial. 

A second type of analysis is suggested by .he fact that different
 

inputs have different degrees of indivisibility; as a result the marginal
 

use which diffeient 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 economies of scale are important in the form of capital
 

at irst capital and credit would
indivisibility, it might be assumed that 

be applied to expanding the capital stock and subsequently more to financing 
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the purchase of inputs including labor. This may simply be to
 

say 	that the prodLction function is not homogeneous. 

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 balance not high enough to
 

do business) and pay higher eages. Although it is not clear whether the
 

elasticity of savings with resl.ec. to the interest rate is positive or 

negative for people lendiL:n to the financial intermediaries, ort.pqtent*1 

investors in small firms, it seems plaus'ble at least in the latter case 

that a subsidiz.id interest rate wiJ. lead to a decrease in total savings. 

Analysis suggests that a lower inc2rcsz rate policy probably also increases 

.the relative share of o-tput colini7 f'o large capital intensive firms, 

decreases total output, decreases labor income and the labor 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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