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1. Introduction

The role of monetary policy in economie development. has re-
cently drawn a great deal of attention from many of development
cconomists. Three hypotheses in this line are notable: First, money is
included cither in the consumers’ utility function or in the aggregate
production function, reflecting its general services in the economy
as a whole [Tobin (1965, 1968), Johnson (1967), Levhari-Patinkin
(1968), Stein (1969), Wallich (1969), Purvis (1971), Sinai-Stokes
(1972)]; Second, money holdings are considered as a conduit in the
system through which individuals save and finance their own pro-
ductive needs [Shaw (1973), McKinnon (1973}, Wai (1972), Gupta
(1970) |; Third, money holdings are conducive to economic growth
through the labor market; that is, individuals can save transactional
time when they increase their money holdings and the amount of
time so saved can be converted to producticn activities [Saving (1971,
1972), Purvis (1971), Friedman (1959), Bailey (1971), Classen
11975), Dutton-Gramm (1973), Ben-Zion & Karni ( 1976} ].

The last version is our major concern here. In embodying the
effect of real money holdings which help reduce transactions time,
it argues that the transactions time saved is allocated somehow be-
tween two activities—consumption and production—depending upon
the society’s evaluation of marginal productivity of holding money
vis-a-vis its marginal utility. [Saving (1971, 1972), Dutton-Gramm
(1973), Purvis (1971), Benzion & Karni (1976)]. It would be es-
sential for the monetary policy-making to identify how much out
of the transaction time saved would be channeled to the production
and the consumption sector.

In this paper, we present a simple model relating real money
holdings to aggregate production, treating money as a medium of ex-
change which reduces transactions time. We then use international
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data to verity whether money holdings contribute more to production
than to consumption of leisure in the various stages of economic
development. The significance of this hypothesis testing lies in that
we may be able to provide a useful theoretical basis to answer whether
or not monetary policy is really effective to economic development
in the underdeveloped countries {(UDCs hereafter).

II. Model
Th aggregate production function we use takes the form:

Y=F (N, B 1

where Y=aggregate output, N=porductive labor, and K=capital
stock. In the short run, K is assumed to be fixed. Total time available
for an average individual, T, is also fixed and allocated as

T=N+L+t ‘ (2)

where I.=Leisure time and t=transactions time. Transactions time,
t, decrease as real money holdings {m) increase, but the rate of
decrease in t diminishes. That is,

t=t(m), t;<O, ty <O (3)

Substituting (3) into (2) and solving for N and L, we get

N=T—-L—-tm) (4)
N GN ot . (43.)
m=st Tem O N <0
L=T~N--t(m) ‘ (5)
al st -

In gereral, both an/et and ol/et are negative but less than unity -
in their absolute values. Assuming the indiviual represents an average
household as well as an average firm, then the values of sN/st and
al./st are determined by maximizing his utility by choosing his in-
come and leisure properly subject to his income and time constraints.
That ist,

1 It may seem unusual to assume that an individual firm maximizes its utility instead
of its profit. It is natursl, however, if the firm is a self-owned or a proprietor type, it can be
regarded as a consumer as well as producer. For the analysis of 2 utility maximizing firm,
See Olsen (1973) and Auster-Silver (1978).
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Maximize U (Y, L) (6)
subject to Y==wN _ (N
and T=N+L+t, . (8)

where w represents the wage rate. The first order conditions for (6),
(7), and (8) are '

Y 3

X1 (9)
UL w

Uy 4 (10)
Um 7wt _
%o (11)
Un  tm

T=N* (m) +L* (m) +t* (m) (12)

where N*, L*, and t* denote the utility maximizing values of N, L,
and t. The solutions for Y, N; L given money holdings are highlighted
in Figure 1. Let us start with the case where there is no money. Total
time available less transactions time (ie., T-t(m)) is depicted by the
budget line E E) in the southwest quadrant. The budget line is most
likely 45° because the price N (i.e., the wage rate) is the same as
the opportunity cost of leisure, that is, the price of L. The individual
will determine the quantity demanded for N and L at point A, based
upon his utility function. 1., and N, are chosen in the no-money case
and Y, is produced. When money is introduced and an average person
holds it by m,, the amount of time available for both N and L, that
is, the opportunity set, for work and leisure expands from E E! to
E,E, according to equations (4) and (5). The new optimum com-
bination between N “and L is determined by equations (8)-(8)
satisfying conditions (9)-( 12). If both income and leisure are normal
goods, then the solution in general should be somewhere between
C and B, such as A, in the southwest quadrant,

Whether the new solution A; s close to C or B is our theoretical
and impirical concern here. The productivity of money depends upon
how much of transaction time saved goes to production sector, First,
following some development theorists, such as Lewis {1955), Nurkse
(1953), and Haberler (1957), we may say that the addition of cne
more unit of labor to the existing working hours in UDCs will have
very litle effects on aggregate production in the short run, because
capital is so scarce in UDCs that an increase in labor will only de-
teriorate the capital-labor ratio, and thereby, its marginal productivity
will be minimal. Thus, the amount of time saved will very likely
convert more to leisure than to labor. Second, the wage rate in UDCs
is very low, and so is the opportunity cost of leisure., Therefore, it
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Y=Y (€,N}

/ Y=y [ X, N{m)]

v '=Y'[K, N{m}]

Y=Y (KL N)

! =L [t(m)}

L'=L' [ t(m)}

Figure [
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is reasonable to say that low income countries tend to “consume up”
this extra amount of time for leisure, Conversely, high income coun-
tries {or developed countries in general) would more likely use it
for production activities because the marginal returns on this extra
amount of time is considerably larger. Choosing the independent
variables from equations (9)-(12), we may specify the labor sup-
ply (or the equilibrium quantity of labor supplied) equation as
' L"=L* (wm), (13)
or, to improve the specification we may add an asset variable to equa-
tion as in Christensen-Jorgenson (1968) and Rucas-Rapping (1969)
model, then we may have a refind version such as

L*=L" (wm)V), (13a)
where V stands for some asset representing a country’s real wealth.

III. FEstimation

We employ the logarithms form of equation (13a) to estimate
especially the elasticity of labor supply with respect to real money
holdings:
log L*==a+log w+c log m+d log V+E {14)
where E is the disturbance term, and b, ¢, d are the elasticity of the
labor supply with respect to the real wage rate (w), real money
(m) and asset (V), respectively. Data for L, w, and m were col-

lected for 10 countries. That is, five of them (S. Korea, Taiwan,
Philippines, Costa Rica, Panama) are UDCs, and the other 5 coun-
tries (Belgium, France, Germany, Japan, U.S.A.) are developed
countries. They were chosen to reflect a variety of development
experience and country size. Also, data from these countries are
consistent and continuous, Data of money were taken annually from
various issues of IMF's International Financial Statistics, 1952-1970,
end L and w were obtained from various issues of ILO's Infernational
Labor Statistics, 1952-1970. L and w reflects total employment and
the real wage rate in the non-agricultural sectors. Real money balances
(m) are M, (ie., currency plus demand deposit) divided by the cost-

of liivng index or the GNP deflator when available. For the asset
variable, however, it was very difficult, if not impossible, to find or
generate a series of data for capital stock, stocks of securities, other
financial assets, and the like in UDCs. As an expendiency, we uni-
formly used real income in place of assets. Real income is frequently
highly correlated to assets, so it is not an unacceptable idea, although
the latter is merely a flow variable fluctuating more widely. (The
basic data used are available from the author upon request).

Table I shows the estimation results of equation (13), the
first being without a time trend, and the second with it. In the
table, the first five are developed countries and the last five are
UDCs. In developed countries, the coefficients associated with the real
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money balances are generally significant and their magnitudes are
quite large. It varies between .960 to 1.635 using the first equations.
The coefficients for Y and w are sometimes negative because we
are dealing with the observations along the equilibrium path over
time, This simultaneous bias does not produce any serious probiems
here in interpreting money’s role because we are only concermned about
the overall effect of money holdings on the equilibrivm quantity of
labor.

In underdeveloped countries, # s are either insignificant or small
in their magnitude. The value of 7 varies from .024 to .161, referring

to the first equation. In all the countries where the time variation plays
a statistically significant role in the second equation, it seems that

it tends to. cut into coefficient 7, so makes the latter insignificant. This
is consistent with Sinai-Stokes’ argument (1972) that the role of
real money balances may have been represented or taken off by the
time variable which very often encompasses the systematic variations
in the monetary sector over time. Therefore, the' first equations in
general give us more satisfactory statistical results as far as the money’s
role is concerned, Thus, from the examination of Table I, we can
draw a conclusion that the role of money in increasing productive
labor has been statistically more significant and meaningful in its
magnitude in developed countries than in UDCs.

This finding is also confirmed by the estimation using time-
series-cross-section-pooling data. Table II shows the estimation re-
sults of the first and the second equation shown in Table I for the
two groups of countries; developed and underdeveloped. Since the
Durbin-Watson statistics are generally in the acceptable range, we
only corrected heteroskedastiaties in the data-pooling process by
using the weighted least-squares method (Murphy, 1973, pp. 356-367).
‘When we examine Table II, it becomes even more obvious that coe-

flicient ¥ in developed countries is much greater than in UDCs. Fur-
thermore, the labor supply in the former is elastic to an increase in
real money balances; that is, the elasticity of the labor supply with
respect to m; is 1.268 according to the first equation. In UDCs,

however, the elasticity is very small (0.043) which clearly indicates
that the money’s effect on the labor supply through the transactional
timesaving process is only a trifle in UDCs. What does this finding
imply in Figure I? The money-leisure relationship in the southeast
quardrant will significantly differ between developed countries and
UDCs. Function L indicates the relationship in the former and L
is for the latter. We notice that the shape of L is much steeper than
that of L. Transmitting this into the Y-m relationship in the northeast
quadrant, using the production functions in the northwest quardrant,
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it is much steeper in developed countries than in UDCs. The pro-
ductivity of money is, thus, much smaller in UDCs than in developed
countries, It is also worth noting that in developed countires, the
time-expansion path due to an increase in the money supply will be
something like path A in Figure I, whereas the same in VDCs will
be similar to path B (Ferguson, 1969 pp. 142-153).

Policy Implications _

Whether moneary policy is as effective as fiscal policy for econo-
mic development remains yet to be answered. However, one of the
most crucial roles that money plays—i.e. the more money we hold,
the more transactions time we save and the more productive time
available—is not as significant in UDCs as is in developed countires.
The elasticity of the productive labor with respect to money seems
to be greater than unity in developed countries, but it is minimal
in UDCs. This empirical finding should, however, be interpreted with
caution, because we have dealt with only 10 countries.

Table ]

Estimation of Labor Supply
by Using Time-Series-Cross-Section-
Pooling Data (Heteroskedasticity Corrected; t-Statistics in Parentheses)

(1) In L*=a+pin Y-+yin M;+oln wie
@) In Le=a+8ln Y+yln M, +oln w-iat+e

& 8 7 F 2 Rz D.W.
{1} 8.147 .265 1,268 —. 774 . 861 1.619%

Developed (1.781)** (1.696)** (1.796)**
(5 countries) (2) 8,004 248  1.119 —.499  -—.0I7 .84  1.595"

(1.384)* (1.401) (L.41B}* (1.476)*
(1) 6.204 .312  .043 —.611 011 L7AL*
UDCs (2.496)** (1. 711)** (. 914)

Geountries) .y 6 114 so4 g7 —.503 041 L840 1.616%

(L764)**(1.071)  (.907) (1.546) "

Note: ** indicates that the estimation is statistically significant at the 95
percent confidence interval,
* indicates the same at the 90 percent confidence interval,
* indicates there is no autocorrelation,
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