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CHAPTER 5: INVESTMENT DECISIONS OF FIRMS: AN EMPIRICAL ANALYSIS
IN THE CONTEXT OF INDIA FOR THE POST LIBERALIZATION PERIOD

5.1: DEFINITION OF INVESTMENT

John Maynard Keynes and Michael Kalecki, the founding fathers of the
heo:ry of effective demand, were the first to emphasize within a coherent analytical
ramework the centrality of investment in determining aggregate demand and
mtput and the course of the business cycle. At any point of time, a firm is eager to
!xplore various investment opportunities which would be profitable for the firm.
this issue has been dealt with by both Keynes and Kalecki, though in different
vays. Keynes defmes the rate of investment as "the net increment during a period of

ime of the capital of the community." (Keynes, 1935, p. 126). It describes the
1ehaviour of firms with respect to the accumulation of capital.
Before we embark on a discussion on the investment decisions of firms, it is
essential we make a clear distinction between capital and investment. Strictly .
speaking investment is the change in capital stock during a period. Consequently,
unlike capital, investment is a flow term and not a stock concept. In other words,
while capital is measured at a point in time, investment can only be measured over
a period of time. Thus the investment flow in a period is measured as the difference
between the capital stock at the end of the previous period and the capital stock at
the beginning of the next period. Symbolically, the investment flow at time period,
't' can be defined as:

I,

=

K, -Kt-1

where K, is the stock of capital at the end of period 't' and K 1_ 1 is the stock
of capital at the end ofperiod 't-1' (and thus at the beginning ofperiod t).
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5.2: KEYNESIAN THEORY OF INVESTMENT

Keynes states that, "There will be an inducement to push the rate of new

investment to the point which forces the supply-price of each type of capital-asset
to a figure which, taken in conjunction with its prospective yield, brings the
marginal efficiency of capital in general to approximate equality with the rate of
interest. That is to say, the physical conditions of supply in the capital-goods
industries, the state of confidence concerning the prospective yield, the
psychological attitude to liquidity and the quantity of money (preferably
calculated in terms of wage-units) determine, between them, the rate of new
investment." (The General Theory, Chapter 18, page 182).
Keynes has pointed out in Chapter 11 of The General Theory that the
. actual rate of current investment occurs at the point where there is no longer
any class of capital-asset of which the marginal efficiency exceeds the current
rate of interest. In other words, the rate of investment will be pushed to the
point on the investment demand-schedule where the marginal efficiency of
capital (MEC) in general is equal to the market rate of interest. If at a given
period of time, there is a gap between the marginal efficiency of the various
assets and the rate of interest, the investment per unit of time will increase
until the increase of the prices of the investment goods caused by this will
reduce the marginal efficiency of all assets to the level of interest.
However, Kalecki (1937) points out that this conception is inadequate in
the sense that it tells us nothing about the rate of investment decisions taken
by the entrepreneurs, faced with a situation of

given prices of investment

goods. It indicates only that unless marginal efficiency of all assets calculated
on the basis of this level of prices of the investment goods is equal to the rate of
interest, a change of investment will take place which will transform the given
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situation into a new one, in which the marginal efficiency of the various assets
is equal to the rate of interest.
Keynes has stressed the importance of the long term expectations,
explained in terms of the state of confidence of the investor. According to
Keynes, it is not a separate factor from the schedule of the MEC, which affects
the rate of investment. He further maintains that the state of confidence is
relevant because it is in fact, one of the major factors determining the schedule
of the MEC. ·This leads to the potential speculation and volatility in the MEC
schedule, particularly when we have a liquid securities market.
Kalecki however, maintains that this is flawed. Keynes assumes that the
rate of investment has increased so much that the new level of investment
prices and the initial state of expectations give a MEC equal to the rate of
interest. However according to Kalecki, with the increase in investment, not
only the prices of investment goods will rise, but also the state of expectations
will improve, which will lead to a situation where marginal efficiency of assets

may exceed the market rate of interest. Consequently, investment may continue
to rise, and we will not reach a fmite level of investment. Kalecki develops a
model, where a finite level of investment does

t~e

place, once the principle of

increasing risk is incorporated in the analysis, which Keynes did not consider.
We will look into this aspect when we discuss Kalecki's theory of investment in
the next section. ·
According to Keynes, a fmite level of investment will be reached as more
investment takes place, the MEC falls as the supply price of capital goes up.
While it is the supply price of capital that influences equilibrium level of
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investment in the short run, in the long run it is the other factor that takes
precedence. Moreover, Keynes does maintain that risk significantly affects the
level of investment. If we consider individual investment then only the
entrepreneur's or borrower's risk matters, which arises out of doubts in his own
mind as to the probability of his actually earning the prospective yield for which
he hopes. However, if we consider a system of borrowing and lending, a second
type of risk is relevant which is called the lender's risk. This may be due either
to moral hazard, i.e. voluntary .default or other means of escape, possibly
lawful, from the fulfillment of the obligation, or to the possible insufficiency of
the margin of security, i.e. involuntary default due to the disappointment of
expectation.
In an earlier argument, it has been maintained that a fmite level of
investment is reached only if MEC falls when capital exceeds a certain level.
This can happen due to large scale diseconomies or imperfect competition.
Kalceki (1937) however suggests that these two factors have nothing to do with
determining the fmite level of investment. Though it is true that every machine
has an optimum size, Kalecki states that if we install more of such machines,
then diseconomies of scale need not crop up. Moreover, to do away with the
difficulties of management, instead of one, more factories could be set up, with
independent directors in each place. As far as the factor of imperfect
competition is concerned, while it niay explain declining MEC, it obviously
cannot explain why investment should be of fmite size when all fm:ns are price
takers. So Kalecki identified some other factor, which he believed restricts the
level of investment even when fm:ns act as price takers in both the product and
factor markets.
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5.3: KALECKI'S THEORY OF INVESTMENT
Kalecki (1937) suggests that the crucial determinant of the level of
investment is not the principle of falling MEC, as proposed by Keynes, but the
principle of increasing risk, i.e., the increase of marginal risk with the amount
invested. According to him the level of investment is determined at the point
where the MEC is equal to the sum of the market rate of interest and the
marginal risk premium. He puts forth two reasons for the increase in marginal
risk premium with the amount investment.
The first is that as the entrepreneur puts in more investment, the ratio of
debt to his own capital increases, and hence his wealth position is endangered,
in the event when his business venture runs into losses. The second reason is
the danger of illiquidity. At any moment of time, an entrepreneur has some
reserves (consisting of deposits and securities). Suppose he invests th.at in a
new business venture and at the same time takes credit from the market. In
doing so, he exhausts his sources of capital. Now if he should need funds in the
future, he may be obliged to borrow at a high rate of interest because he has
already overdrawn the amount of credit considered by his creditors as normal.
Thus both these aspects of risk incurred by undertaking investment
shows that the magnitude of risk increases as the amount of investment grow.
Since the marginal risk premium is an increasing function of the magnitude of
risk, this limits the level of investment.
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5.4: NEO CLASSICAL THEORY OF INVESTMENT

Traditional neo-classical models of investment implicitly assume a world
characterised by perfect capital markets. In this approach, the equilibrium
capital stock is determined at the point where the demand schedule for capital
intersects the supply schedule, where the expected marginal profitability of
capital equals the interest rate. Consequently, fmancial factors are not
determinants of the actual capital stock (which in fact would be equal to the
optimal capital stock).
In the neo-classical theory once the equilibrium capital stock is
determined then the level of investment is determined ·by change in the capital
stock due to the imposition of some exogenous rate of technical change.
Empirical representation of the neo-classical investment function generally has
followed the premise that changes in investment opportunities surrounding a
firm i.e., shifts in the demand schedule for capital) can be summarised by the
market valuation of the firm's capital stock.

The neo-classical theories usually perform very poorly at the empirical
level, the primary reason being the assumptions behind the theories are not
quite plausible.
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5.5: TOBIN's q THEORY OF INVESTMENT

Tobin (1969) in his q theory of investment, states that the rate of
investment, i.e., the speed at which the investors wish to increase the capital
stock should be related to q, the market value of equities relative to the
replacement cost of the physical assets they represent. Investment is stimulated
if q exceeds 1, i.e., when capital is valued more highly in the market than it
costs to produce it. On the other hand if q is less than 1, investment is not
undertaken as the valuation of capital is lower than its replacement cost and
eXisting capital is reduced. The optimal rate of expansion and contraction is
found by equating the marginal cost of adjustment to its benefit, which depends
on the difference between q and 1.
Tobin suggests that another way to state the same point is that
investment is encouraged when the market yield on equity is low relative to the
real returns to physical investment. Generally it is viewed that an increase in
the market valuation of equities can occur as a result of an increase in the MEC,
·i.e. as a result of events exogenous to the fmancial.sector, particularly the stock
markets. But according to Tobin, it may also occur as a consequence of
fmancial events that reduce the market yield on equity, the yield that investors
require in order to hold on to their equity capital. Thus Tobin suggests that this
is the sole'linkage through which fmancial factors affect the real economy.
In the following sections we are now going to test whether an increase in
stock market valuation does serve as an indicator for investment decisions of
frrms, in the context of India, as explained by the Tobin's q theory of investment.
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5.6: EMPIRICAL ANALYSIS OF CORPORATE INVESTMENT DECISIONS IN
THE CONTEXT OF INDIA

We have already presented a survey of the past studies on the q theory of
investment, both for India as well as for other developing countries. The picture
that has emerged is a mixed one, while some studies did come up with
encouraging results showing an increase in stock market valuation with
cop.comitant rise in investment, other empirical studies results were not so
encouraging for the q theory of investment.
In our study we have tried to empirically test whether an increase in
stock market valuation has been associated with an increase in the level of
investment in the economy (as predicted by the q theory of investment) in the
Indian context. We have used the PROWESS Database published by the CMIE,
which contains data for 9,600 firms listed in the BSE. In the last chapter, we
have already shown the trend of Tobin's q for three different set of frrms, viz., all
the 9,600 firms listed in the BSE, top 100 frrms listed in BSE based on their
capital employed and the 30 Sensex firms, for the period 1990-91 to 2004-05.
Now we will examine the hypothesis whether q serves as an indicator for firms'
investment behaviour in the Indian context to any significant extent.
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5. 7: REGRESSION OF INVESTMENT OF FIRMS AS A RATIO OF THEIR
CAPITAL EMPLOYED AND THE TOBIN's q RATIO
Our objective is to study whether the Tobin's q ratio serves as an
indicator to the firms to implement their investment decisions. In this regard,
we study whether the Investment of firms as a ratio of their capital employed is
significantly affected by the Tobin's q ratio. For that we estimate the following
equation:

for all i

=

1, 2, ... 9600

where, I is the level of investment by the firm i, K is the capital employed by the
firm i, and qi is the Tobin's q ratio of firm i.
The estimated equation is

(II K)i =0.1 07667+(-0.0006)qi
(0.074973)

(0.01139)

The results obtained from the above regression analysis are statistically
insignificant. The figures in the parentheses in the above equation show the
estimates of the Standard Error. The t-statistic measures the significance of the
regression results, which is given by the relation, t-statistic

= (3/Standard error.·

In this case the t-statistic is very low at 95% level of confidence. Not only that
the coefficient term (!3), whose size and sign measures the economic significance
of the variable, is negative and very low in our case. Hence the result of the
regression analysis of the relation between Investment of the firm as a ratio of
their capital employed and Tobin's q, is neither statistically nor economically
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significant in the Indian context. Therefore, in the Indian context, Tobin's q
cannot serve as an indicator for firms' investment behaviour. The regression
results are shown in Table 5.1.

Table 5.1: Regression results for firms' investment decisions (all f"ums)

5.8 REGRESSION ANALYSIS USING LAGGED VARIABLE

An analysis of the work on the Tobin's q theory of investment in the case

of the UNITED STATES- von Furstenberg (1977), JAPAN- Hayashi (1982) and
UNITED KINGDOM - Bruno & Sachs (1982) makes it clear that introduction of
lagged values of Tobin's q in the empirical equations makes the estimation more
robust, where in the ordinary q theory only current q is supposed to matter.
Thus, the introduction of delivery lags for capital and differences in the
time series properties of profit rates (which we will discuss in the next chapter)
leads to a crucial modification of the standard q theory of investment. The
existence of delivery lags results in investment equations that depend on
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distributed lags of 'q'; investment orders depend on the expectation of a future
'q' rather than on the current 'q'. In fact Ueda and Yoshikawa (1986) in their
empirical analysis showed that the regression analysis of investment on current
'q' only produces inconsistent results, while introducing lagged values of 'q'
produces better results. Therefore we have introduced this modification in our
analysis for the case of India, which is presented below.
Now we are going to study whether introducing lagged variables affect
the ftrms' investment behaviour significantly. For this the relevant equation for
estimation will be classilled as one period lag, two period lag and so on.

One period lag
2004 _
+ R 2004 + R 2003.
(!_)
K;
-a Ptq;
P2q;

for all i

= 1, 2, ... 9600

The regression results we obtain are insignificant, which are shown in
Table 5.2 below.

Table 5.2: Regression results for one-period lag
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Two period lag

for all i = 1, 2, ... 9600

The regression results we obtain have improved marginally, though not
statistically significant. The results are shown in Table 5.3.

Table 5.3: Regression results for two-period lag
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Three period lag

for all i=l, 2, ... 9600

The regression results we obtain have improved over the last estimated
investment function, though again not statistically significant. The results are
however better than before, which is shown in Table 5.4.
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Table 5.4: Regression results for three-period lag

------·
I. q2003 1 o.oo12
.

1 q2oo2

1-0.0036

i

From-the above analysis it is clear that the Tobin's q theory of investment
is not applicable in the context of India. In other words, the Tobin's q ratio is
not an important indicator for firms' to undertake their investment decisions.
However, the results did improve once we incorporated lags in the analysis, but
the results were still not statistically significant.

5.9: RELATION BETWEEN REAL INVESTMENT AND THE TOBIN's q RATIO
OF THE FIRMS

From our regression analysis in the previous section, we have observed
that the Tobin's q ratio cannot serve as an important indicator for firms' to
undertake their investment decisions. So, now we are going to examine the
hypothesis in a different manner. In this regard, we have taken the dependent
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variable as the ratio of the Investment of the firms (in real terms) to the Gross
Fixed Capital Stock (GFCS) of the firms. Before proceeding further we need to
explain how we obtained the GFCS.

Investment is the rate of change in the capital stock, i.e., the net addition
to the capital stock over a period of time. Now this accretion usually takes place
in every period. So assuming that the firm adds the investment of the current
period to its existing level of assets, then this new level of assets becomes the
capital stock of the firm in the next period. This we have termed as GFCS. The
real value of Investment of each firm is obtained by deflating the Investment
value of the firms by the price index of capital goods4s for each year. Now to
obtain the GFCS, of firm i, say in period, 't', we fmd the sum of the Gross Fixed
Assets49 of the firm i, in period, 't-1' and the Real Investment in period, 't-1'.
Symbolically,

for all i

=

1,2, ... 100.

where, GFCSiis the Gross Fixed Capital Stock of firm i, in period 't',
GFAi is the Gross Fixed assets of the firm i, in period, 1t-1'

Ii is the value of investment in period, 't-1 ', and
Pt.J

is the price index of capital goods in period, 't-1'.

48

The price index of capital good,s is obtained as the ratio of capital formation of the
private corporate sector at current prices to the same at constant prices. (Source: RBI).
4 9 The data for the GFA of the flrms is obtained from the PROWESS Database of the
CMIE.
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Table 5.5: Regression results of GFCS and Tobin's q for Top 100 firms
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The t-statistic, which measures the significance of the regression results,
is given by the relation, t-statistic

= 13/Standard error. In this case the t-statistic

is very low at 95% level of confidence. In addition, even the coefficient term (13),
whose size and sign measures the economic significance of the variable, is very
low. Hence the regression result of the relation between Real Investment of the
firm as a ratio of their GFCS and Tobin's q, is neither statistically nor
economically significant in the Indian context.

From the above analysis it is clear that the increase in stock market
valuation (as shown by a rise in the Tobin's q) does not seem to have any effect
on the corresponding level of investment in the Indian economy. Thus the basic
premise of the Tobin's q theory of investment that development of the stock
market would attract more investment, both domestic as well as from foreigrn
sources, which would then lead to a corresponding rise in the level of physical
investment, is not applicable in the context of India. So 1f Tobin's q is not an
indicator for the firms to undertake their investment decisions, there must be
some other proximate determinants for the corporate investment in India.
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In many countries investment is known to be highly correlated ·with
current real variables, such as profits, profit rate or capacity utilization rate.
Abel and Blanchard (1983) in their empirical analysis included the profit rate
together with q in their investment equations and found that the profit rate

i~

always quite significant and that in some cases 'q' even tums out to be
. insignificant. They suggested that this happens because of the existence of
liquidity constraints including increasing costs of extemal borrowing.so With a
constraint on extemal borrowing, a firm's investment decision would naturally
be strongly influenced by the availability of funds or the state of profits.

In fact Schaller (1990) points out that q ratio only explains a small part
of the variation in investment and variables which should not matter according
to the staildard q theory, such as profits and output, seems to affect investment
significantly.

Therefore for our analysis in the context of India, we are going to
examine whether investment is correlated with the two variables - the profits
(profit after tax) and the retained earnings of the firms. However we will not
undertake the analysis for the retained earnings of the firms mainly because if
firms had to fmance their investment through retained earnings, then it would
imply that there was no need for the firms to go for extemal fmancing (equity
fmance through the stock market). Since our study focuses on the stock market
of India, and whether it plays any role in affecting the level of investment in the
economy, we will only look at the profits. In the next chapter we will look into
•
the fact whether profits explain the corporate investment decisions of the frrms.
50

A theory of investment under liquidity constraints in the sense of increasing cost of
exterrial funds can be observed in Kalecki (1937).
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