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CHAPTER 1

THEME, FOCUS AND PROBLEM SETTING

1.1 INTRODUCTION :

Investment is a highly volatile component of aggregate

demand and an investigation into its determinants holds the key

to demand management decisions regarding investment, dividends

and external finance, which may interact with one another. In so

far as they do, the three decisions are mutually independent.

There is, therefore a need to identify simultaneously the

determinants of investment, the factors that govern the

disposition of profits between dividends and savings, and the

forces that influence external financing. Investment behaviour

is an important part of the economic process viz., in the

discussion of analysis of cycles, trend development,

environmental improvement or restoration. In this backdrop, the

current study attempts an econometric investigation into the

investment behaviour of Indian sugar industry, its response to

markets and public policy instruments.

Sugar Industry is one of the largest agro-based industries

in India, next only to cotton textiles' in terms of employment and

production. With a capital investment of over Rs. 3000 crores ,

it provides total employment to about 3 0 lakh people and supports

many more in ancillary industries like sugar machinery

manufacturing, distilleries, confectionery etc. which are



dependent on sugar industry. The industry contributes huge

amounts to the revenue of the central and state governments in

the form of excise, cess and taxes, which come to more than

Rs.100 crores per annum. In 1992-93, there were 448 licenced

sugar factories in India. Of these, 258 units were functioning

in the co-operative sector, contributing around 60% of the

national sugar output, 128 units were functioning in the private

sector, with a share of 30%. There were 62 units in the public

sector, whose share was 10% of the output.

Sugar industry in India is mostly confined to a few states,

which are mainly sugarcane producers. The states of Uttar

Pradesh, Bihar, Maharashtra, Tamil Nadu, Karnataka and Andhra

Pradesh account for more than 90% of the sugar produced in India.

In 1992-93, the total production of sugar in India was

around, 12.4 million tonnes while the total domestic demand was

about 12.0 million tonnes. In 1991-92, sugar production has

reached an all time record figure of 13.4 million tonnes. India

is not only the largest producer of sugar in the world, but also

the largest consumer. The total domestic consumption in 1991-92

was estimated at 11.2 million tonnes. The Demand for sugar is

increasing at the rate of about 5% per annum. Normally, with

higher production and increasing demand, the sugar industry would

be expected to fare well, but, surprisingly, for the third

consecutive year the industry is suffering from an abnormal

syndrome of 'produce and perish'. In 1990-91, the losses were

2



computed at over Rs. 700 crores. Table I.1 gives production and

related figures of Indian sugar industry.

Sugar has made a significant contribution to the foreign

exchange earnings of the country over the years. The export

earnings of the industry steadily rose from 12 crores in 1957 to

a peak level of Rs. 472 crores in 1975-76. Thereafter, for less

than a decade there was decline in the earnings, and after a

lapse of 7 years, India began sugar export in the year 1991.

During the financial year ending March, 1992, about 5 lakh tonnes

of sugar was exported, earning foreign exchange to the tune of

Rs.380 crores. Since the procurement of sugar in the domestic

market is higher than the foreign sales realisation, the sugar

industry, on whose account exports are being undertaken by Indian

Sugar and General Industry Export Import Corporation Limited

incurs sizeable loss on this operations. Exports are undertaken

under the provisions of the Sugar Export Promotion Act, 1958.

The industry undertook sugar export at a loss, keeping in view

various relevant considerations including the wholesome impact of

reduction of inventory on the overall sugar situation.

1.2 GOVERNMENT'S SUGAR POLICY :

Since the grant of tariff protection in 1932, the Indian

sugar industry had experienced regimes of total decontrol and

partial decontrol. Partial decontrol implies that a part of the

total output is sold in the free market at prices determined by

3



market forces, while the rest of the output is sold at controlled

prices through public distribution system. There were two

objectives before the government that motivated price and

distribution controls on sugar. One was to make sugar available

at reasonable price to consumer and the other was to protect the

interests of the mills and of sugarcane growers dependent on

them. The government declares support prices for sugarcane every

year in consultation with the Agricultural Prices Commission,

with a view to provide reasonable return to the cane-growers.

Under the regime of partial decontrol, the domestic sale of

sugar is divided into two distinct categories, viz., levy and

free-sale. The ratio of levy to free-sale varied over time. The

levy free ratio of 45:55 has been maintained unchanged since

1988-89. The levy price of sugar is determined on the basis of

the ex-factory value of sugar as assessed by government for the

various sugar producing regions. The price of free-sale sugar is

also not completely free, since the monthly and weekly releases

of sugar into the open market are regulated by the government.

A comparative analysis of production and consumption trends

of sugar over the recent decade indicates that more sugar has to

be produced to meet the growing needs of the population.

Further, the importance of sugar as a foreign exchange earner

could not be ignored. Given the above, backdrop, its importance

and its potential to make a significant contribution to national

income, employment absorption, regional spread across states

4



etc., there is a need to develop the industry on modern lines to

gear it up to the growing needs at home and to earn more foreign

exchange. This task necessitated to analyse the role of

determinants of fixed capital and inventory investments,

dividends and external finances of sugar industry and their

likely interdependence or otherwise, or likely competitive or

complementary nature.

The present study attempts to analyse the industry, with the

help of econometric methods and accordingly investigate

empirically, testing the relevant hypotheses. The analysis is

carried out for fixed investment, inventory investment, dividends

behaviour and external financing behaviour of corporate firms or

companies of sugar industry in India.

1.3 OBJECTIVES OF THE STUDY :

The main objectives of the present study are as follows:

1. To hypothesise and estimate the investment functions

for fixed capital and inventory investment of sugar

industry.

2. To examine the nature of the relationship

competitive or complementary - that might prevail

between fixed and inventory investment and to

highlight the industry's growth prospects.

5



3. To examine the interdependence or otherwise of

investment, dividends and external financing

decisions at the industry level.

1.4 HYPOTHESES :

There are several alternative theories of fixed capital

investment behaviour viz., the accelerator theory, the profits

theory, the liquidity theory, the neo-classical theory and

theories relating to external sources of financing, and of

dividends behaviour and monetary and public policy instruments of

planning. Most of these theories/hypotheses are incorporated in

the neo-classical theory of optimal accumulation propounded by

Modigliani and Miller (1958). Further, some other hypotheses

indicating other determinants of investment are also tested for a

comprehensive analysis and policy purposes. These theories, in

brief, are presented below, a detailed discussion of which is

taken up in chapter 2.

Of the various theories that have been dealt with in the

literature on fixed investment, the most important ones are the

accelerator theory, the profits theory, the liquidity theory and

neo-classical I and neo-classical II theories.

, The naive accelerator theory assumes that the optimum

capital stock is some constant proportion of output. Thus, for

6



any change in the level of output, the capital stock also changes

in a fixed relationship. One of the drawbacks of this theory is

that it assumes an instantaneous investment reaction for any

change in output, which is unrealistic.

The flexible accelerator theory, developed by Chenery (1952)

and Koyck (1954) is an improvement over the naive accelerator

hypothesis. The flexible accelerator takes care of the drawbacks

of naive accelerator. It assumes that there is a lag in the

adjustment process. The flexible accelerator has been used by

several authors to depict the adjustment response in a

behavioural equation of the actual capital stock to an optimal

level.

The profits theory of investment behaviour postulates that

the optimal capital stock is some function of the level of

profits. An alternative version of the theory supposes a

functional relationship between optimal capital stock and

expected profits. Thus, the expected profits theory and the

accelerator theory were tested in many countries for many years

with the utmost attention from economists. But, both the

theories are subject to imperfections in financial and physical

markets of factors of production and of goods and services

including stocks.

The liquidity theory can be termed as another version of the

profits theory. Here, it is assumed that the financial capital

7



market is imperfect and that it is cheaper to use internally

generated liquid funds (cash flow) rather than externally

borrowed funds.

The demand for external sources of finance arises mainly on

account of constraints on the availability of internal finance.

So, the demand for external finance is positively related with

investment needs. In economic investigations, external finance

is treated as a function of profits and dividends or

alternatively of retained earnings, investment expenditures,

working capital requirements and outstanding debt.

The dividends theory of investment behaviour is based on

Lintner's hypothesis (1962) which states that dividends represent

primary and active decision variable, while retained earnings are

largely a by - product of dividend action taken in terms of well

established practices and policies. Dividend behaviour of any

firm depends upon the outcome of various considerations of

management and share holder's preferences.

The neo-classical theory of investment behaviour is based on

Modigliani and Miller's optimal theory of capital accumulation.

It includes the theory of the user cost of capital. It was later

on developed by Joregenson (1968). Under this theory, the

appropriate cost of capital for investment decision is a weighted

average of the expected return to equity and the return to debt.

There are two ways of measuring return to equity. In the first

8



one, which is known as neo-classical I, return to equity is

measured excluding capital gains. In the second one, called

neo-classical II, return to equity includes capital gains.

Tax incentives are also known to stimulate capital

expenditures and hence form another determinant of investment.

Tax incentives increase the after-tax rate of return on capital,

by changing the timing of the tax payment in favour of the

future. Also, by reducing the tax liabilities, tax incentives

increase a firm's cash flow. The former one is called the 'rate

of return effect' and the latter one is called the 'cash - flow

effect'. Rate of return effect is implicit in the sense that tax

incentives make the user cost of capital less expensive to enable

more capital goods to be purchased, while cash flow effect is

explicitly found as the tax inventives are similar to liquid

assets.

In the theories on inventory investment, the accelerator

theories found more attention of the economists. The naive

accelerator model developed by Metzler (1941) explains the

transactions demand for inventory stocks. In this model, the

simple transactions demand for inventory stocks is treated as a

stock adjustment model in which investment in any given period is

equal to the total difference between desired and actual stocks.

The main limitation of this model is that firms are assumed to

adjust their inventory requirements completely within a given

quarter.

9
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The liquidity and profit variables also influence the

inventory investment behaviour. The profit variable affects the

inventory investment through the user cost of capital and the

liquidity variable affects the investment level positively as

cash flow.

1.5 REVIEW OF EMPIRICAL STUDIES :

In this section, a brief review of the empirical studies

done on fixed investment, inventory investment, external

financing behaviour and dividends behaviour are presented. A

detailed review is presented in chapter 2.

1.5.1 Review of Studies on Fixed Investment :

The major determinants of fixed investment in the studies

carried out by different authors are capital, profit, internal

and external funds, sales, size of the market and desired

productive capacity etc. Many of these determinants constitute

relevant hypotheses of causal relationships directly and / or

indirectly to be tested off and on.

The role of interest rate as a determinant of investment was

first considered by Keynes (1936). The Keynesian observation

that a rise in the interest rate slows down the investment

activity was empirically verified by Anderson (1964), Resek
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(1966), Jameson (1975) and Krishnamurthy (1964). However, the

studies by Ebersole (1938), Mack (1967), Gort (1951), Tinbergen

(1939), Meyer and Kuh (1957), Sarkar (1970) and others showed

that the cost of funds had relatively less impact on investment.

The importance of profits as a determinant, has been

empirically confirmed by the studies of Roos (1948), Tinbergen

(1938, 1939), Klein (1951), Meyer and Kuh (1957), Kisselgoff and

Modigliani (1957) and Grunfeld (1960). Among the Indian studies

which stressed the importance of profit variable, Bagchi (1962),

Krishnamurthy (1964), Sastry (1966), Sarkar (1970), Divatia and

Athawalae (1972), Siddharthan (1976) and Somayajulu (1977) are

prominent.

The accelerator theory proponents include Cannon (1966) and

Koyck (1954). Koyck used distributed lag structure to explain

investment lags in the adjustment process. Meyer and Glauber

(1964) found that lagged output better explained investment than

sales change variable. They found that naive accelerator model

was insufficient in explaining the desired level of investment.

The flexible accelerator model was used by a number of economists

to explain investment. The proponents of flexible accelerator

include Chenery (1952), Bourneuf (1964), Anderson (1964), Resek

(1966), Kuh (1963), Evans (1967), Dhrymes and Kurz (1967), Eisner

and Nadiri (1968) and Eliott (1973). The' Indian studies in this

category include, Sastry (1966), Rama Rao and Anjaneyulu (1975),

Krishna and Krishna Murthy (1974), Swamy and Rao (1975),
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Krishnamurthy and Sastry (1975), Somayajulu (1977), Rao and Misra

(1976) and Sarma and Venkatachalam (1977) . Most of the above

authors found that flexible accelerator and some financial

variables had significant impact on investment expenditures.

Some studies incorporated tax policy variables such as

corporation tax rates and tax incentives explicitly in the

models. These studies are Eisner (1969), Bischoff (1969),

Boatwright (1972), Hall and Jorgenson (1967, 1971), Coen (1969),

King (1972), Miller and Modigliani (1966), Mathew (1972), Jameson

(1975), Somayajulu (1975, 1977), Swamy and Rao (1975) and Dixit

(1976) .

Many of these studies gave guidelines, though distinctly

different from one another, in specifying and investigating the

role or quantitative basis of tax incentives along with the other

determinants in influencing fixed investment. Lag structure for

all the determinants in the model, including tax incentives is

adopted by Somayajulu (1975, 1977), while many other authors used

lag structure on sales change variables but not on financial

variables. The present study takes care of these limitations by

specifying a lag structure for the tax incentive variable also,

namely investment allowance reserve, along with other explanatory

variables.
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1.5.2 Review of Studies on Inventory Investment :

The important determinants of inventory investment in

different empirical studies are stock of inventories, cost of

capital, wholesale price index of inventories, sales,

availability of funds, desired stock-sales ratio and flow of net

debt etc. Business behaviour in respect of inventory investment

remains so volatile and exploratory in nature that theories and

hypotheses explaining the economic mechanisms and fundamental

relationships governing the deteminants of inventory investment

are yet to be formed.

The studies of Krishnamurthy (1964), Sen (1964), Trivedi

(1970), Krishnamurthy and Sastry (1970) and Hilton (1976),

brought out the importance of rate of interest in deciding the

desired level of inventories. They used rate of interest as a

proxy for the opportunity cost of carrying stocks. Sales as a

determinant of inventories was confirmed by the studies of Sen

(1964), Krishnamurthy (1964), Swamy and Rao (1975), Sastry

(1966), Krishnamurthy and Sastry (1970) and Hilton (1976).

Abramovitz (1950), Modigliani (1957), Swamy and Rao (1975)

and Agarwal (1987) used capacity utilisation as another

independent variable in the inventory investment equation. These

studies brought out the importance of capacity utilisation in

influencing investment expenditures. Inventory - turn over ratio
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was included as a determinant of inventory investment by Metzler

(1941), Darling (1959), Lovell (1964) and Vinod Prakash (1970).

They found that this variable had positive impact on investment.

Among the studies which considered financial variables as

determinants are Eisner (1978), Dhrymes and Kurz (1967), George

(1972), Swamy and Rao (1975), Krishnamurthy and Sastry (1975) and

Sarma and Venkatachalam (1977). Eisner found that liquidity and

cash flow variables were the important determinants of inventory

investment. In all the other studies mentioned above the flow of

external funds was also found to be significant in influencing

inventory investment.

Fixed investment as another determinant of desired level of

inventories was included in the model, in the studies of Sastry

(1966), Swamy and Rao (1975), Krishnamurthy and Sastry (1975) and

Dhameja (1978) .

1.5.3 Review of Studies on Demand for External Funds Theory :

Fixed investment, inventory investment, retained earnings,

sales change variable, cost of funds, existing stock of funds etc

are found to be the chief determinants of the demand for external

sources of financing in the major studies carried out by Meyer

and Kuh (1957), Sastry (1966), Swamy and Rao (1975),

Krishnamurthy and Sastry (1975), Sarma and Venkatachalam (1977),

Dhrymes and Kurz (1967) and others.
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1.5.4 Review of Studies on Dividend Behaviour :

Lintner's (1956, 1962) pioneering model has formed the basis

of all the studies on dividends behaviour. Profits, sales

change variable, lagged dividend, liquidity, fixed investment,

share prices, depreciation allowance and flow of external

fundsare the determinants of dividend behaviour in the studies

carried out by Brittain (1966), Darling (1957) , Swamy and Rao

(1975), Khurana (1980), Krishnamurthy and Sastry (1975), Dhrymes

and Kurz (1967), Dobrovolsky (1951), Kuh (1963), Purannandam and

Hanumantha Rao (1966), Dhameja (1978), Sastry (1966) and others.

1.6 RESEARCH GAPS IDENTIFIED :

The studies in the area of investment behaviour whether be

of a firm or industry have by and large examined the accelerator

theory apart from identifying the importance of expectational

profits theory, while other financial variables such as cash flow

(liquidity), role of market imperfections and external funds

formed part of various determinants of investment. The research

carried out so far in the field of corporate investment in India

has been limited, and sporadic. The contribution of these

studies to the literature has been meagre and insignificant to

the industry. Many studies did not fully explain the theoretical

and analytical framework and empirical justification for the

specification of investment functions estimated. The
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specification of lag structure for explanatory variables was

vague and not uniform. Some macro studies ignored the variations

in the investment behaviour of distinct industries. The results

of econometric investigations of investment behaviour models in

case of some specifications, were providing either economically

meaningless or statistically insignificant determinants,

particularly in the case of lagged explanatory variables. The

problem lies in specifications and in estimation methods too. The

specifications were ambiguous, without any theoretical

justification. As a result, in many studies the findings and

conclusions were not definitive and not uniformly valid for

policy guidelines and for predictive purposes.

As said earlier, studies on inventory investment behaviour,

are also limited and inadequate. In some studies, financial

variables are included in the equations for raw material

investment and total investment. The rationale for the exclusion

of financial variables in the finished goods inventories is not

brought out. Financial variables are as relevant for finished

goods inventories as for raw materials. The cross-section

studies ignore inter - temporal variations and inter-industry

interactions. Among the financial variables, bank finance which

is only one component of external finance received some

attention, while internal funds which could be an important

source of funds in financing inventory holdings was ignored in

some studies. Other sources of external finance, such as trade

credit, that could support inventories could not be included in
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some inventory investment equations estimated.

Studies on external financing and dividends behaviour are

extremely limited in Indian context. Most of the studies ignored

the lagged effect of dividends on the current variable. The

treatment of these two aspects in the literature has been scarce

and cursory as compared to the treatment of fixed investment and

inventory investment. Earlier studies did not include the

relationship between dividends and external finance on the ground

that its impact is felt through retained profits, which needed

further research investigations.

Similarly, the studies which included tax incentives or

other policy instrument variables as explicit explanatory

variables in the model of investment behaviour, are again

limited. Thus, a few studies specified the role or quantitative

basis of tax incentives in influencing investment expenditures or

their other significant determinants and their lag structure in

Indian industries.

To sum it up, most of the studies did not assume the correct

lag structure for the investment process. The actual form of the

distributed lags is very sensitive to note the exact

specification, but in general a rational lag seems to perform

better than a geometric lag. Also, the estimation methods vary

across different investigations of investment functions estimated

by ordinary least squares, while some others were estimated by

maximum likelihood methods or by two-stage least squares.
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1.7 NEED FOR FURTHER RESEARCH :

Many studies in this field hitherto, are based on estimation

of single equation models. Since in reality, investment

decisions in different industries, financial flows among the

industries and between financial institutions are all so

inter-related, more studies should be conducted in the framework

of simultaneous equation models. While demand for total

inventory investment in an industry is analysed, the demand for a

commodity-wise inventory investment in each of many industries

has not been analysed. Studies comparing the optimum and actual

levels of inventories with the desired incentives, and analysis

of the factors that affect this divergence between the optimum

and the actual should be undertaken.

Further, studies on Indian sugar industry are very few. The

current analysis of investment behaviour of the Indian sugar

industry is an indepth study, particularly taking into account

all the precautions of research gaps identified above. Further

research in this major field of specification and estimation of

investment behaviour models particularly for sugar industry is

needed for its policy analysis and guidelines.
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1.8 DATA AND THE VARIABLES :

The objectives mentioned in section 2 are pursued with the

aid of annual time series as well as cross section data obtained

from the Reserve Bank of India. The data relating to annual

reports/balance sheets of public limited companies have been

collected and compiled by the company finance division of RBI.

The present study makes use of this information. The

company-wise data obtained covers the period 1965-66 to 1986-87,

the latest year upto which comparable data are available. The

data relates to variables such as assets, liabilities, income and

expenditure of large public limited sugar companies which are

non-governmental, with a paid-up capital of Rs. 5 lakhs or more.

The names of the public limited companies were not disclosed so

as not to identify any particular company and instead code

numbers were given for each company.

1.9 MODEL SPECIFICATIONS :

The following specifications of the investment models are

estimated for the cases r=0; r=0,l; r=0,l,2; r=0,l,2,3 and

r=0,l,2,3,4 covering all the theories discussed above.
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Where j =

K =

AS

IN

RENT =

FNDE =

PAT =

IAR =

INS =

ACF =

Gross fixed investment

Gross fixed assets

Sales Change

Inventory investment

Gross retained earnings

Flow of net debt(external finance)

Profits net of taxes

Investment allowance Reserve

Stock of inventories

Average cost of funds
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NDE = Net debt

DIV = Dividends

t = time subscript

To study the simultaneous interdependence of investment,

dividends and external financing decisions, the estimation of a

simultaneous equation model is appropriate. The simultaneous

equation model given below has four behavioural equations, one

each for fixed investment, inventory investment, dividends and

external finance. Also different variations of these

specifications, as listed above are included in this system, for

the purposes of estimating the better fit.

The simultaneous equations of the system are
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The system of equations is estimated for alternative

specifications, substituting profits after taxes (PAT) for

retained earnings (RENT). Another system that was estimated

includes the tax policy variable, namely investment allowance

reserve (IAR).

1.10 ESTIMATION PROCEDURES :

All the variables, except the sales change variable are

deflated by capital stock variable. Sales Change variable is

deflated by past level of sales variable. This deflation is done

to correct for heteroscedasticity, which is a common feature in

cross-section analysis.

All the variables are in current prices. The analysis is

carried out for three cases, namely, cross-section data,

time-series data and pooled data. It involves both flow and

stock variables, both current and lagged. There is also need for

price deflation, i.e. converting the variables from current

prices to constant prices. The estimation of multiple

regressions posed many problems, because (i) available data are
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for 21 years; (ii) when price deflation was done, the variables

became too small to be included in the regression analysis. Any

deflation procedure causes more problems of inaccurate data at

constant prices and a larger departure from reality; and it also

results in unknown inaccuracies in the regression results. Most

of the analysis and estimation of models are based on cross

section data and on ratio variables. The use of ratio variables

nullifies the impact of relative price variations in the

estimation of investment behaviour models.

The analysis is done for both linear and log-linear forms

for time-series and cross-section data. In the case of pooled

data, only linear models were estimated.

The estimation method adopted is the ordinary least squares

(OLS) for single equations. In the case of simultaneous equation

system the method of two stage least squares (2SLS) is used.

1.11 LIMITATIONS OF THE STUDY :

In the case of time series data, the variables could not be

converted into constant prices. This may give rise to the

problems of multi - col linearity and serial correlation in

estimation of the models. Replacement investment could not be

included in the model explicitly, for lack of available data.

However, this is included in fixed investment variable. Another

important limitation is that, technological change is taken as
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constant for the sample period. Estimation of models might be

tried with other methods too, like maximum likelihood, which

ever applies as an appropriate method. If results are sensitive

to methods of estimation then it needs an analysis for the most

appropriate choice. In respect of specifications also, there are

a number of ways as there is no apriori knowledge to attain the

best ones without trials of empirical econometric investigations.

Hence the dissertion work of this kind is a limited effort with

some sound principles.

1.12 ORGANISATION OF THE STUDY :

The study is organised into 6 chapters.

In the first chapter, introduction of the problem and

related issues are dealt with.

The second chapter deals with theoretical issues and a

detailed review of past studies.

In the third chapter fixed investment aspect of investment

behaviour is examined.

Inventory investment behaviour is discussed in the fourth

chapter.

In the fifth chapter, the determinants of external finance

and dividend behaviour are examined.

The sixth chapter deals with the simultaneous determination

of the three decisions.

1 All the figures quoted in this chapter, pertaining to sugar
industry are from various issues of Indian Sugar, published by
Indian Sugar Mills Association, New Delhi.



This chapter presents the theoretical issues on investment

behaviour and a review of studies on investment behaviour both in

India and abroad.

2.1 THEORETICAL ISSUES :

In this section, the theoretical developments in the field

of investment behaviour are traced and presented.

2.1.1 The Keynesian Approach :

The time honoured approach to the demand for investment

following Keynes and Fisher, runs in terms of their conceptual

frame - the Marginal Efficiency of Capital (MEC), Marginal

Efficiency of Investment (MEI) and the like. MEC is defined as

the rate of discount that equates the cost of capital asset to

the present value of its expected returns during its life. MEI

is the rate of return expected from a given investment on a

capital asset after covering all its costs, except the rate of

interest. Keynes emphasized the role of interest rate in

determining investment demand by incorporating the expectations

concept in it. Keynes argued that an increase in the rate of

THEORETICAL ISSUES AND EVIDENCES : A REVIEW

CHAPTER 2
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interest makes investment less attractive by narrowing the gap

between MEC and the rate of interest.

2.1.2 The Post-Keynesian Approach :

In the post-Keynesian theories of investment behaviour, the

emphasis was given to demand factors as represented by output or

sales. The rate of interest, which was earlier given importance

was almost ignored in the post-Keynesian era. These theories

also incorporate expectations with varying degrees of

sophistication.

2.1.2.1 The Naive Accelerator :

Although the naive accelerator was proposed before Keynes

(1936) it received attention only after Keynes. Later on it was

developed by Clark (1917). The naive accelerator hypothesis

rests on the technical relationship between output and capital

stock. The naive accelerator assumes that the optimum capital

stock is some proportion of output. It specifies the stock of

capital necessary to produce a given level of output i.e.

where K*t is the optimal capital stock and Yt, is the current

output and y is a positive constant indicating the technical

(2.1)
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relationship between K. and Y. . If there is any change in

output, the desired capital stock must also change in fixed

relationship to satisfy the equation (2.1) and it results in :

and It is net investment.

The naive accelerator assumes that there is an instantaneous

investment reaction for increases or decreases in output. An

underlying assumption is that, firms are always in equilibrium

and that the supply of capital goods is infinitely elastic such

that adjustment is instantaneous without lags.

The naive accelerator principle does not operate when excess

capacity exists, implying instantaneous adjustments of constant

capital-output ratio to be unrealistic.

( 2 . 3 )

. (2.2)

If it is assumed in (2.2) that capital is instantaneously and

optimally adjusted in each period, so that K, = K. for all t then
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2.1.2.2 The Flexible Accelerator :

The flexible accelerator is a generalization of the naive

accelerator. The flexible accelerator models were propounded by

Chenery (1952) and Koyck (1954). In this model, the focus is on

the time structure of investment process.

The flexible accelerator overcomes one of the major short

comings of the naive accelerator namely, that capital stock is

instantaneously and optimally adjusted. The flexible accelerator

considers some optimal relationship between capital stock and

output with time lags in the adjustment process. The adjustment

mechanism between K. and K. is given by,

The actual capital stock may alternatively be represented by

a weighted average of all past levels of desired capital plus

replacement investment as

In the flexible accelerator model of Chenery (1952) and

Koyck (1954) , the time structure of the investment process is

characterized by a geometric lag distribution. Actual capital is

a distributed lag function of desired capital with geometrically

(2.5)

(2.4)
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declining weights. This can be interpreted as saying that

capital stock depends on expected future output, where the latter

is predicted from past levels of output. Equation (2.4) is also

known as stock adjustment model, suggested by Chenery.

The accelerator model presents one of the simplified

variants of the investment process. According to this model, a

firm raises expectations about its future output on the basis of

the past output of the firm itself, the industry to which it

belongs, or both. In this context, a capital adjustment process

is applied because, the firm faces uncertain future demand and

there are additional costs that the firm would incur if it tries

to make a very rapid adjustment. This necessitates an additional

hypothesis that replacement investment is proportional to

existing capital stock or to the previous years stock.

2.1.2.3 The Profits Theory and Expectational Profits Hypothesis :

Profits theory, as a theory of investment behaviour was

first proposed by Tinbergen (1938, 1939) and later on developed

by Klein (1950, 1951). The profits theory of Tinbergen

postulates that the optimum capital stock is a function of the

level of profits. Klein obtained an investment function which

depended on the level of profits. He assumed that entrepreneurs

get profits by increasing the size of their establishment. But

this version is not consistent with profit maximization, since



2.1.2.4 The Liquidity Theory ;

Another version of the profits theory of investment

behaviour is the liquidity theory, wherein liquidity is cash flow

or retained earnings net of not merely tax provision but also the

dividends distributed or to be so distributed to share holders.

Reserves of retained earnings are the internal source of capital

financing and such liquidity of the firm reflects stock market

value of the firm to push up the share prices and to increase

share capital. It assumes that the financial capital market is

imperfect and that it is cheaper to use internally generated

funds rather than externally borrowed funds. Thus the higher the

the larger the profits, the more the firm expands and accepts

lower profits.

Another version of the theory is that the optimal capital

stock is some function of the expected profits. But, expected

profits in turn are a function of actual profits in the past.

Thus,
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(2.6)

(2.7)

and

Thus
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profits are, the higher will be the liquidity, consequently the

lower is the cost of capital and hence the larger is the optimal

capital stock. In this theory, desired capital and liquidity are

positively associated in a functional relation between the two.

2.1.2.5 External Finance Theory :

Loanable funds from external sources of financing such as

long-term debt, new issues of share capital, sale of debentures

and bonds etc., also serve as determinants of investment. The

demand for external source of finance arises mainly on account of

constraints on the availability of internal finance. Hence, the

demand for external finance is positively related with investment

needs. The cost of raising funds is also a determinant of the

demand for external finance. In econometric investigations,

external finance has been made a function of profits and

dividends or alternatively retained earnings, investment

expenditures, working capital requirements and outstanding debt.

2.1.2.6 The Dividends Theory :

The theory that dividends also determine the level of

investment expenditures has been based on Lintner's (1956)

hypothesis, which states that dividends represent primary and

active decision variable, while retained earnings are largely a

by product of dividend action taken in terms of well established
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practices and policies. Dividend behaviour of any firm depends

upon the outcome of various considerations of management and

share holder's preferences. The Lintner's model is given by,

*
Where D, represents desired dividends, D, is the current

dividends and C is a reaction coefficient bound between 0 and 1.

In empirical investigations of dividend behaviour,

investment, external finance and liquidity have been incorporated

in the Lintner's model.

2.1.3 The Neo-classical Approach :

Dale Jorgenson (1968, 1969) had developed and applied

several closely related models of investment behaviour based on

his version of the neo-classical theory of optimal capital

accumulation. His theory of investment behaviour also includes

the theory of user cost of capital. Another version of this

theory was developed by Modigliani and Miller (1958). The theory

of optimal capital accumulation is based on the idea that optimal

factor proportions are determined by the relative prices of

factors of production. In the Modigliani and Miller version of

the theory, under certain conditions albeit highly restrictive

investment decisions are independent of the capital structure.

(2.8)



34

The appropriate cost of capital for investment decisions is a

weighed average of the expected return to equity and return to

debt. Return to equity can be measured in two alternative ways.

In the first one, capital gains on assets held by the firm may be

regarded as transitory, so that return to equity and the price of

capital services should be measured excluding capital gains. In

the second way, capital gains on assets may be regarded as part

of the return to investment, so that return to equity and the

price of capital services should include capital gains.

Jorgenson named the theory incorporating capital gains as

neo-classical - I and the theory excluding capital gains as

neo-classical - II.

The neo-classical - I relationship is given by,

Where a is the elasticity of output with respect to capital

input, it is the investment goods price index, pt is the whole

sale price index, Qt is the value of output in constant prices, 5

is the rate of replacement, rt is the cost of capital, ut is the

rate of taxation of corporate income and Wt is the proportion of

(2.9)

(2.10)

Where Ct is the user cost of capital given by,



depreciation at replacement cost deductible from income for tax

purposes.

In this version of the neo-classical theory, capital gains

are assumed to be taken into account in investment decisions and

desired capital is proportional to the value of output divided by

the price of capital services including capital gains.

The neo-classical - II relationship is given by,

where

The price of capital services and cost of capital are measured

with capital gains set to zero.

The neo-classical formulation of the investment function is

an improvement over the accelerator model, in that it assumes

that the desired capital stock depends not only on planned

output, but also on the ratio of output price to the implicit

rental price of services of capital goods. This formulation

gains importance as it includes the cost of capital, which

depends on price of investment goods, influenced by features of

the tax system. It enables one to study the effect of changes in

corporate tax rates, development rebate and other tax exemptions.

(2.11)

35
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2.1.4 Theory Incorporating Tax Policy Effects :

Tax incentives are known to stimulate capital expenditures

by making the entrepreneurs to invest more in capital goods.

This is done in two ways; first, by reducing the amount of taxes

that must be paid on income from assets, or by changing the

timing of the tax payments in favour of the future, tax

incentives increase the after-tax rate of return on capital.

Second, by reducing tax liabilities, tax incentives increase a

firm's cash flow, which is one measure of internal funds

available for investment expenditures. The rate of return effect

is incorporated in 'user cost of capital' variable, in an

implicit rental price of capital, which enters the investment

function as a determinant of the demand for capital. The

'internal funds effect' is captured by the inclusion of cash flow

as a determinant of the speed at which firms eliminate any gap

between their desired and actual stock of capital.

In the literature, two specifications of the investment

function are used in investigating the importance of tax

incentives. The first specification is a capital stock

adjustment model with a constant adjustment speed given by

(2.12)

where /3 is the adjustment rate.



37

where Ft-1 is the cash flow during the period t-1. The

expression Kt*- (1- 6) K. is the amount of gross investment

needed during period t to attain stock K. .

Similar specifications are needed to trace the implicit and

explicit effects of tax rate changes or of subsidiaries or

expenditure of goods. One may also note the specification

alternatives for tracing the implicit and explicit effects of

monetary instruments such as bank rate or loan rate of scheduled

banks or of selective credit controls.

2.1.5 Inventory Investment Models :

The naive accelerator model of Metzler (1941) for inventory

investment is given by

IN = bQ + bx St - b2 Ht.lf ..(2.14)

where H. is the inventory stock in the period t - 1 , S t is the

level of sales, IN is inventory investment.

[2.13)

in the second specification, cash flow is included as a

determinant of the adjustment speed, and is given by
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Here, given the ratio of inventory to sales, inventory

investment may be adjusted to the expected sales. This

formulation depends on the adjustment relation adopted to explain

adjustment of actual inventory sales ratio to the desired level.

The adjustment mechanism is given by,

where P is the current price level. The liquidity and profit

variables also influence the inventory investment behaviour. The

profit variable affects the inventory investment through cost of

capital and the liquidity variable affects the investment level

positively.

*
where, H^ is the desired level of inventory stock and can be

*

expressed as H. = C S, . Thus bl = ac and b2 = a in the inventory

investment equation. If these changes are incorporated into the

naive accelerator model, it becomes the flexible accelerator

model of inventory investment. A better explanation of the

inventory investment behaviour incorporating the uncertainty is

to define desired inventory stock as a function of the level of

sales and prices. The modified accelerator may be given by,

(2.15)

(2.16)



39

Hilton (1976) distinguished between intended and unintended

inventory investment and obtained the estimating equations for

intended investment as

where 5 is the speed of adjustment of existing stock to the

desired stock. Eisner (1978) has further dealt with the concept

of intended and unintended inventory investment and derives his

inventory equations as the aggregate to these two components.

His model is given by,

where A H. = H, - H. and K is the ratio of desired inventory

stock to sales, S^ represents sales anticipated for period t+1.

2.2 REVIEW OF PAST STUDIES :

Econometric analysis of the investment behaviour at the

levels of firm, industry and the economy as a whole, received

wide attention, both in India and abroad. The studies in this

field have focussed on the following aspects:

(i) The validity of the acceleration principle in explaining

the investment behaviour

(2.18)

(2.17)
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(ii) Identifying the importance of various determinants of

investment and

(iii) Analysing the factors affecting the level of capacity

utilisation.

The studies have also tested some hypotheses relating to the

above aspects viz., the acceleration principle, the profit theory

and the liquidity theory (cash flow hypotheses) and the role of

other financial variables, particularly dealing with external

sources of financing for long term growth of firms. Some have

tested the role of tax-policy variables implicitly affecting the

user cost of capital and explicitly influencing the net

investment.

2.2.1 Review of Studies on Fixed Investment Behaviour :

The survey of literature relating to fixed investment

behaviour is attempted below in two sections, Section I

containing studies for other countries and Section II containing

studies for India.

2.2.1.1 Some Significant Trends in the Literature of Investment

Behaviour in USA, UK and Other Developed Countries :

Econometric studies in the field of investment behaviour at

the level of firm or industry involve several alternative
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theories. For instance (i) profit theories (Tingbergen, 1938;

Kalecki, 1937; and Klein, 1951) and (ii) capacity utilisation-

accelerator theories (Clark, 1917; Chenery, 1952; Koyck, 1954).

The profit theories propounded by Tingbergen (1938) and

later on developed by Kalecki (1937) and Klein (1951) contend

that the level of investment is determined by the present profit

accruing to the firm or industry. The accelerator theory

propounded by Clark argues that the rate of change of capital

stock is proportional to the positive change of output. This

theory was modified by Chenery and Koyck in two related ways.

One of the modifications is towards making investment a function

of the level of output rather than rate of change of output.

Another is, by introducing the concept of desired capital stock

and adjustment of the actual to the desired level with the given

speed of adjustment.

The literature relating to the theory of investment

behaviour was enriched by Grunfeld (1960), Kuh (1963), Eisner and

others (1962, 1963, 1965, 1967), Jorgenson and others (1965,

1968, 1969, 1971), Hall and Jorgenson (1971) and Bischoff (1971)

by making detailed comparison of, the different variants of profit

and accelerator theories such as cash flow and other internal and

external sources of financing concepts in explaining the observed

investment behaviour. Dobrovolsky (1951) and Lintner (1956)

examined the effect of financial variables like dividend policy,
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internal financing etc., on investment. Hall and Jorgenson

(1971) studied the fiscal and monetary policy variables

influencing investment implicitly, through user cost of capital

and through effective rates of return over capital.

Detailed surveys of the works on investment behaviour were

carried out by Meyer and Kuh (1957), Eisner and Strotz (1963),

Evans (1967), Lund (1971) and Jorgenson (1965, 1971).

The studies on investment behaviour can be grouped under the

profit theory and the accelerator theory, for purposes of a

review. Another classification is by the type of data used in

the analysis viz., time series and cross-section data. The

studies may also be classified on the basis of whether the unit

of analysis is a single firm or industry as a whole. However, the

present review adopts a two-fold categorization, namely

investment by individual firms and investment by an industry.

2.2.1.2 Investment by Individual Firms :

Time series studies of investment by individual firms were

carried out by Eisner (1962, 1963, 1965, 1968), Grunfeld (1960),

Jorgenson and Siebert (1968) and Kuh (1963). Cross section

studies were done by Dhrymes and Kurz (1967), Diamond (1962),

Eisner (1960, 1962, 1963, 1964 and 1967), Kuh (1963), Meyer and

Glauber (1964) and Mueller (1967).
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2.2.1.2.1 Grunfeld's Study (1960) :

Grunfeld rejects the theory that profits are a determinant

of desired level of capital. In Grunfeld's analysis, desired

capital is proportional to the value of firm's outstanding

securities. The determinants of the desired capital are value of

the firms, deflated by the implicit price deflator for gross

national product and the corporate bond rate. The time structure

of investment process is similar to that of Kuh. He assumes that

replacement investment is proportional to capital stock or that

the mortality distribution for investment goods is geometric.

The data are on gross additions to plant and equipment plus

maintenance and repairs, deflated by an implicit price for

producer's durable equipment, 1935 through 1954. He rejects the

hypothesis that profits are a good measure of the expected

profits that include investment expenditures.

2.2.1.2.2 Kuh's Study (1963) :

Kuh's time series study of investment by individual firms

deals with two models of investment behaviour. The first one is

the flexible accelerator model of Chenery and Koyck, slightly

modified in its version with desired capital proportional to

sales. The second model is similar to the flexible accelerator

with desired capital proportional to profits. Another model

incorporating desired capital as a function of both sales and
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profits was compared with the other two. Kuh concludes that the

accelerator model with desired capital proportional to sales was

superior to the profit model. The important variables included

in Kuh's profit model are net income after tax and gross

operating profits. In the sales model, weights associated with

desired capital decline geometrically. The results suggest that,

sales rather than internal funds determine the level of desired

capital.

In the model for gross investment, replacement investment is

proportional to capital stock. The capital stock is measured as

accumulated gross investment less retirement, each deflated by an

appropriate investment index. Kuh did not take into effect the

decline in efficiency of existing capital goods in measuring

capital stock. Adjustments to this factor could not be done for

want of prior knowledge and related deflators, which is a serious

gap with the use of time series data in these studies.

2.2.1.2.3 Eisner's Study (1967) :

Eisner's permanent income model of investment employs the

ratio of investment to gross fixed assets as a dependent variable

and the rate of growth of sales, the ratio of profits to gross

fixed assets, and the ratio of depreciation to gross fixed assets

for a single year as independent variables. Time series data

covering the years 1955 to 1962 are employed. Results show
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that profits and the rate of growth of sales are both significant

determinants of the desired level of capital. Eisner constructed

an alternative model for the period 1960-1962, which includes two

additional independent variables representing the market value of

the firms and the rate of return over capital. In this model

only profits and the rate of return are the significant

determinants. Further, the results of the two alternative models

contradict each other.

Eisner employs finite distributed lag function in the time

structure of investment process. The distributed lag function

consists of weighted average of past rates of growth of sales,

profits, rates of return, and market values of the firm.

Replacement investment is treated as proportional to gross

capital stock and book values of gross capital stock were not

corrected for variations in the acquisition cost of investment

goods. Eisner inconsistently used the gross capital stock with

the geometric mortality distribution for investment goods.

2.2.1.2.4 Jorgenson and Siebert's Study (1968) :

Jorgenson and Siebert construct two models based on the

optimal accumulation theory of capital. In this theory, the cost

of capital is shown to be independent of the financial structure

of the firm or of divided policy. The first model studied by

Jorgenson and Siebert known as neo-classical I, includes capital
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gains, while the second model referred to as neo-classical II

excludes capital gains.

In both the models desired capital is proportional to the

ratio of the value of output to the price of capital services.

It treats net investment as a distributed lag function of changes

in desired capital. Jorgenson and Siebert have compared the

models based on optimal capital accumulation with corresponding

models based on the acceleration principle and ranked them as

(i) Neo-classical I, (ii) Neo-classical II, (iii) Expected Profit

model, (iv) Accelerator, (v) Liguidity model with respect to

statistical goodness of fit and their performance for predictive

purpose.

2.2.1.3 Investment by Industry Groups :

Under this section, the review of earlier studies of

investment behaviour of one or more industry groups is attempted.

The studies on investment behaviour by industry groups were made

by Anderson (1964), Eisner (1962, 1965), Evans (1967), Jorgenson

and Stephenson (1967, 1969), Hall and Jorgenson (1971), Meyer and

Glauber (1964) and Resek (1966). Studies using annual data were

carried out by Bourneuf (1964) and Hickman (1965).
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2.2.1.3.1 Anderson's Study (1964) :

Anderson's model includes three relatively standard elements

of desired level of capital namely, pressure on capacity, profits

and interest rates, and two novel ones namely, stocks of

government securities held at the beginning of the period, and

long term debt capacity as the independent variables. Anderson

omits replacement investment from the model. The time structure

of the investment process includes four quarterly moving averages

of each of the determinants used as independent variables. Time

trend is included to represent lag in expectations, and decision

lag is taken to be fixed.

where

q,. = price of investment goods

A. = quantity of investment expenditure

q A t A. = investment in current prices

S - S = pressure on capacity

max * f J

S = sales

S = previous maximum value of Smax
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A bar over the variable (ex.RED) indicates a moving average

for four quarters beginning with the quarter indicated. The

determinants of investment expenditures are tested for

significance by means of Scheffe's S-method . The results

suggest that, capacity utilization, S - Smax and the interest
max

rate i' are significant determinants of investment. The

explanatory variables, viz., debt capacity, government

securities, and tax liability are barely significant. None of

the results is out of line with the null hypothesis that the

corresponding coefficients are equal to zero.

2.2.1.3.2 Meyer and Galuber's Study (1964) :

Meyer and Glauber's model includes capacity utilization,

profits, interest rates, and the percentage change in the price

of common stocks as the main determinants of the stock of desired

capital . Replacement investment is omitted in the model . The

time structure of the model includes a geometric lag function.

Gross retained profits

Treasury bill yield

Stock of Government securities

Accrued tax liability at the end of the period

Long term debt capacity

Seasoned dummy variables and

time trend



49

The model of Meyer and Glauber is given by,

where

Investment in constant prices

Net profit plus depreciation

Ratio of production capacity

Corporate bond rate

Standard and poor's index of the prices of 425

industrials

percentage rate of change of the above price index

Seasoned dummy variables

The results were tested by Scheffe's S-method for

significance. Net profits plus depreciation less dividend

variable (T-V) is the only clearly significant determinant of

investment. Capacity utilisation and the interest rate are

barely significant. These results are contrary to those obtained

by Anderson.
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2.2.1.3.3 Bourneuf's Model (1964) :

Bourneuf's model includes output and capacity as

determinants of the investment behaviour. The data includes

plant and equipment expenditures, deflated by an implicit price

deflator for producer's durable equipment and non-residential

construction, and the period of coverage is 1950-61.

The time structure of investment process in the model is

taken as arbitrary for the first value of output where as the

remaining weights decline geometrically. Here, the replacement

investment is proportional to capacity. The specification

tested by Bourneuf is given by

Here also, Scheffe's S-method is employed to appraise the

results. The difference between capacity and output is a highly
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significant determinant of investment expenditures. Capacity at

the beginning of the period, representing replacement requirement

generated by existing capital stock is also significant. The

change in output is barely significant. These results

substantiate the conclusion of Anderson, Resek, Evans, Eisner and

Hickman, and show that capacity utilization is an important

determinant of investment expenditures.

2.2.1.3.4 Eisner's Study (1965) :

Eisner's model of investment behaviour by industry groups,

includes changes in sales, changes in profits, replacement

investment and capital stock. The time structure of the

investment process includes a modified version of Koyck's

distributed lag function, with weights determined arbitrarily for

the first lagged values of profits and sales and then declining

geometrically. Eisner's model is given by,

where

Gross investment

Change in sales

(2.22)



An overall appraisal can not be made because Eisner fitted

the model only for realization of investment expenditures and

only for the totals of durable and non-durable manufacturing

industries. Coefficients associated with change in profits only

exceed their standard error.

2.2.1.3.5 Hickman's Study (1965) :

The determinants of desired capital in Hickman's model

include output, capital stock, wage rate, rental price of

capital, price of output and time trend. In the time structure

of investment behaviour, weights of the first two values of

output and price ratio are chosen arbitrarily and the remaining

weights decline geometrically. Hickman uses a logarithmic form

of the flexible accelerator, similar to that used by Koyck. The

model fitted by Hickman is given by,

= Change in profits

= change in capital stock at the beginning of the time

period

52
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where Y = output, K = capital stock, P = Price ratio, t = Time

trend.

The data used by Hickman (1965) relates to plant and

equipment expenditures deflated by a suitable construction index

for plant, and wholesale price index for producer's finished

goods for equipment, and covers the period 1949 to 1960. After

comparison of possible alternative specifications, Hickman's

model reduces to the flexible accelerator model of Chenery and

Koyck.

2.2.1.3.6 Robert Resek's Study (1960) :

Robert Resek's model includes the determinants - output,

change in output, rate of interest, a measure of debt capacity,

and an index of stock prices. Gross investment, which is the

dependent variable is deflated by a price index for investment

goods divided by capital stock. Output and the change in output

are also divided by capital stock, while other variables are

directly included. Replacement investment is proportional to

capital stock and is incorporated into the constant term. The

time structure of investment process employed by Resek, includes

(2.23)
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the finite distributed lag function and weights are determined

from regression of expenditures on capital appropriations.

The best fitting model of Resek is given by,

Scheffe's method is used to test the results as in the case

of Anderson and Meyer and Glauber's models. The interest rate y

and stock price SP are the clearly significant determinants of

investment. Change in output AO is less significant, but the

gross investment

capital stock

seasoned dummy variables

change in output over 4 guarters

interest rate

debt capacity

constant

SEC stock price index for the industry and

Moving average of the corresponding variable with

Almon weights



null hypothesis that the corresponding coefficients are equal to

zero is rejected. Rate of interest, price of corporate

securities, associated with the cost of external funds are also

significant determinants of investment.
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2.2.1.3.7 Jorgenson and Stephenson's Model (1967) :

This model includes gross value added in current prices,

price of investment goods, depreciation rate of return and tax

structure as independent variables. The data are quarterly and

relates to plant and equipment expenditures, deflated by an

implicit deflator for producer's durable equipment and

non-residential structures, and adjusted for seasonal variations.

The data are from 1949:1 to 1960:4. The time structure of the

investment process employed by Jorgenson and Stephenson includes

rational distributed lag function. Replacement investment is

proportional to net capital stock. The model is given by

(2.25)

where

A = Gross investment

PQ = Gross value added in current prices



q = price of investment goods

s = rate of replacement

r = cost of capital

U = tax rate

V = proportion of depreciation deductible from

income for tax purposes

w = proportion of the cost of capital deductible from

income

56

and K = capital stock

Jorgenson, Hunter and Nadiri (1970) compare the performance

of the model of Jorgenson and Siebert with the models of Anderson

(1964), Eisner (1965) and Meyer and Glauber (1964). Among the

models compared, the best explanation of investment behaviour for

individual industry groups is provided by Jorgenson and

Stephenson's model.

2.2.1.3.8 Evan's Study (1967) :

The determinants in Evan's model are capacity utilization,

capital stock, sales, cash flow, and the interest rate. Capacity

utilization is measured as the Wharton School capacity index,

where as cash flow is measured as profits after tax plus

depreciation less dividends. Replacement investment is taken as

C = Price of the capital services

C = q



57

proportional to the average of capital stock, lagged by five and

six quarters. The treatment of replacement investment is

internally inconsistent. The time structure of investment is a

three-parameter rational distributed lag function. Evan's model

is given by,

...(2.26)

where Gross investment

Capacity utilization lagged once

Sum of sales lagged five and six periods

Sum of lagged cash flow

Sum of lagged interest rates.

The model is tested using the Scheffe's S-method. The

results show that sales and capacity utilization are significant

determinants of desired capital. Capital stock is significant

for four industries while the cash flow and the interest rate are

barely significant.

2.2.1.3.9 Hall and Jorgenson's Study (1971) :

This study examines the effect of tax policy in altering

investment expenditures. For this purpose, they utilize an

econometric model of investment behaviour based on the



58

neo-classical theory of optimal capital accumulation. First, an

econometric model is fitted to the data on investment

expenditures covering 1935-40 and 1954-65. Estimates of the

impact of the adoption of accelerated depreciation in 1954 and of

new life times for depreciation of equipment and the investment

tax-credit in 1962, the tax cut of 1964 were presented.

The explanatory variables of the model include lagged values

of net investment and current and lagged changes in the desired

level of capital, tax rate, depreciation formulae, tax credit,

and depreciation life time, while net investment is the dependent

variable. The numerical estimates of the unknown parameters of

the model reflect the alteration in the statistical technique

used by the same authors in their earlier studies. The results

are in agreement, with evidence on the lag structure from sample

surveys and from econometric models of investment fitted to data

for industry groups. They conclude that tax policy can be highly

effective in changing the level and timing of investment

expenditures. Quantitatively, a change in tax policy that

reduces the rental price of capital services will increase the

desired level of the capital stock.

They conclude, further, that, the investment tax credit,

which is essentially a subsidy to the purchase of equipment, had

a greater impact than any of the other changes in tax policy

during the post-War period.
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2.2.1.4 Section II : Studies for India :

There have been some attempts in recent years to study the

determinants of investment in the Indian corporate sector.

Important studies on Indian industry are those of Bagchi (1962),

Krishnamurthy (1964), Krishna and Krishnamurthy (1974),

Krishnamurthy and Sastry (1971, 1975, 1976), Divatia and Athawale

(1972), Somayajulu (1975, 1977), Dixit (1976), Mathew (1972),

Jameson (1975), Swamy and Rao (1975) and Siddharthan (1976).

The main issues that received attention in these studies

are:

1. The search for appropriate determinants of investment - both

fixed and inventory, with special reference to the

verification of the acceleration principle.

2. The role and quantitative significance of tax policy and tax

incentives and monetary instruments.

There have been some attempts in recent years to study the

determinants of fixed investment for India. Most of the studies

relate to private sector. Some studies are based on time series

and some are based on cross-section data, whereas some recent

studies in this field make use of pooled time series

cross-section data.
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The investigations that have been carried out are classified

into macro or sectoral studies, individual studies, studies

incorporating tax policy variables and studies based on utility

maximisation approach.

2.2.1.4.1 Macro Studies :

2.2.1.4.1.A Bagchi's Study (1962) :

One of the earliest studies in the field of corporate

investment behaviour in India is that of Bagchi. His study has

covered 27 diverse industries like tea plantations, electricity

supply and shipping. The unit of analysis is industry. The

study examines whether the acceleration principle provides a good

explanation of the movements in private industrial investment or

the level of past profits is a more important determinant of

investment. The consolidated balance sheet data of public

limited companies published by Reserve Bank of India have been

used. Investment equations, one with sales changes and another

with profits separately, have been estimated using yearly

averages for the two periods, 1952-55 and 1957-59. The broad

conclusion of the study is that profits after tax have a more

powerful influence on the head of investment than changes in

sales.
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Bagchi's specifications are :

( 2 . 2 7 )

2.2.1.4.1.B Krishnamurthy's Study (1964) :

Krishnamurthy made a detailed analysis of the investment

behaviour of the entire private sector for the period 1948-1961.

The data were taken from the Central Statistical Organisation's

study on capital formation. The explanatory variables in

investment equation include, index of industrial profits ,

percentage yield on government securities (L) , private disposable

income at 1948-49 prices (Y"), price index number of machinery

and other equipment. 1948-49 = 100 (P ) is used as a deflator

^ r me
for the profit series. Thirteen linear models were estimated to

explain private gross investment in machinery and other equipment

me(IP ) in terms of index of industrial utilization of capacity

(U) and index of industrial profits (TT) or both. The study

concluded that neither profits nor the capacity version of the

accelerator, if taken separately, can explain investment

completely. However, both these variables along with interest

rate, explain investment in the private sector.
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2.2.1.4.l.C Divatia and Athawale's Study (1972) :

This study examined the basic hypotheses of the theory of

investment behaviour viz., 'accelerator principle' and the

'profit principle'. The study covers the private corporate

sector over the period 1955-56 to 1969-70. The independent

variables in the model are sales deflated by wholesale price

index of non-food articles (S,..), sales deflated by investment

goods price index (s+-?) ' Profits before tax deflated by

investment goods price index (P.), capital stock (K.) at the end

of the year at constant prices. The study concluded that a

combination of accelerator and profits can explain gross capital

formation adequately. The lagged effect of the accelerator was

also taken into consideration.

2.2.1.4.1.D Krishna and Krishnamurthy's Study (1974) :

Krishna and Krishnamurthy made a time series analysis of the

corporate fixed capital formation in India for the period 1950-51

to 1965-66. A specific feature of this study is that the impact

of government capital outlays on corporate fixed investment was

examined. The explanatory variables of the model are gross

capital formation in machinery, equipment and construction by the

corporate sector (I . ) and by the government (I . ) ; Yield on

government bonds (R^) and corporate debentures (R ) used as proxy
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variables for rate of interest; profits after tax plus

depreciation provision (P), net worth (NW) equalling total assets

minus total liabilities; Gross retained earnings (GRE); and

capacity utilization index for the manufacturing industries (U).

The results show that government investment and long term

interest rate are the important determinants of the corporate

fixed investment. I was found to be an important explanatory

variable to explain I . This study is an improvement over the

earlier studies because it incorporates I instead of disposable

income (Y") and another set of liquidity variables.

From the foregoing discussion, it can be seen that is almost

all the studies on the private corporate sector, accelerator

along with the profit variable were found to be important

determinants of investment, whereas the liquidity variables

revealed little or no importance, except for corporate

debentures.

2.2.1.4.2 Individual Industry Studies :

2.2.1.4.2 A Krishanmurthy and Sastry's Study (1971) :

Krishanmurthy and Sastry in their study examined the

investment behaviour of the chemical industry in India. They

studied the role of accelerator and other financial factors in
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determining the level of investment and also the interaction

between the determinants of dividends, external finances and

investment. The dependent variable was gross investment deflated

by capital stock at the beginning of the period I(t)/K(t-1),

through a linear function of five lagged sales changes, retained

earnings and flow of net debt, both deflated by capital stock at

the beginning of the period. In the second model, inventory

investment also was incorporated along with the other explanatory

variables.

The specification of Krishnamurthy and Sastry is given by,

. . . (2.28)

Where

= Flow of net debt

= Net Worth

= Sales change

= Gross Retained earnings

= Capital stock

= Gross fixed investment
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From results of their model, they concluded that the

accelerator influenced the investment, and in the year when it

did not influence investment, there were special macro economic

reasons. They also concluded that the financial flow variables,

internal as well as external, were of importance.

2.2.1.4.2.C Sastry's Study (1975) :

Sastry's study refers to the investment behaviour in the

capital goods industry in the private corporate sector in India,

and was based on time series data, covering the period 1957-67.

The explanatory variables of the model include sales change,

retained earnings and net debt while the explained variable was

gross investment. The results of the cross-sectional analysis

show that the financial variables play an important role in

investment decision while that of the time series analysis show

that the financial variables are important explanatory variables.

2.2.1.4.2.D Misra's Study (1975) :

Misra's time series study analysed fixed investment and

examines the role of financial variables. Misra formulated five

equations including two for investment, and one for earnings.

The results (both OLS and 2SLS) show that accelerator is a

significant determinant of fixed investment and that the

financial variables appear to be more important.
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2.2.1.4.2.C Krishnamurthy and Sastry's Study (1975) :

Krishnamurthy and Sastry analysed the investment behaviour

of seven major industries viz, cotton textiles, jute, chemicals,

engineering, paper and paperboards, sugar and cement. The

specification of the model is

(2.29)

= gross fixed investment

= gross fixed assets

= dummy variable for accounts closing quarter

= dummy variable for year t

= Sales change

= Inventory investment

= Gross Retained earnings

= Flow of net debt

= Depreciation reserves

Heteroscedasticity is corrected using a uniform deflator.

They concluded that accelerator was an important determinant in

all the industries considered for analysis, except in sugar and

where I

K
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cement, where extreme forms of price and distribution controls

exist.

2.2.1.4.3 Studies Incorporating Tax Policy Variables :

This section surveys some of the important contributions to

the study of investment behaviour wherein the role of tax policy

variables such as corporation tax rates, and tax incentives is

examined. Tax policy variables are incorporated to measure their

implicit as well as explicit effects in the single equation

models of Mathew (1972), Jameson (1975), Somayajulu (1975), Swamy

and Rao (1975) and Dixit (1976).

2.2.1.4.3.A Mathev's Study (1972) :

Mathew studied tax policy and investment behaviour by

calculating the effect of tax incentives on rental prices of

capital and estimated Jorgenson's model in the following form,

and (K. et p.Qt)/C and a is the exponent of capital input in the

Cobb-Douglas form of production function. The results show that

tax policy variables are not significant determinants of

investment.

(2.30)

Where
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2.2.1.4.3.B Jameson's Study (1975) :

Jameson studied the impact of different policy variables

such as tax rate, development rebate, rate of interest and the

depreciation rate on fixed investment through the user cost of

capital. The results show that even a relatively small change in

the user cost of capital could have a significant impact on the

rate of investment in most of the industries. The author

concludes that fiscal policy measures are more important than the

interest rate mechanism.

2.2.1.4.3.C Somayajulu's Study (1975) :

Somayajulu examined the role of tax incentives in

determining the level of investment. He made pooled cross

section study from 1965-66 to 1970-71 of sugar, cotton textiles,

paper and paper products and motor vehicles. A distinctive

feature of this study is that it incorporates tax policy

variables defined as the sum of tax exemptions and development

rebate, as one explanatory variable in the specification and

estimation of single equation linear model of investment. On the

basis of the empirical results, the author ranked the explanatory

variables according to their contribution, as follows

(i) Profit after tax (ii) Long-term borrowings (iii) All tax

incentives (iv) Changes in sales. The author maintained that the
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gestation lags are guided by not only market forces but also

institutional and other extraneous factors, all simultaneously

influencing the investment decisions in a given period of time.

2.2.1.4.3.D Swamy and Rao's Study (1975) :

Swamy and Rao examined the quantitative effects of monetary

and fiscal policy variables on fixed investment, internal and

external sources of funds etc. The results showed the importance

of the accelerator, external finances and that of consumption

allowances reflecting the age of equipment, unlike the earlier

finding by Krishnamurthy and Sastry.

2.2.1.4.3.E Dixit Study (1976) :

Dixit studied the effect of corporate tax policy on fixed

investment behaviour of large private corporations in India.

Both neo-classical and financial approaches were adopted in the

analysis. The Two versions of the neo-classical theory have been

examined. The results showed that direct negative influence of

tax policy on the fixed asset investment behaviour is absent.

Tax resources like depreciation allowances, and development

rebate play a positive role in the fixed asset investment

decisions. Fixed asset investment decisions are independent of

financial decisions. Hence, tax policy changes do not influence

investment decisions via financial decisions.
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2.2.1.4.4 Studies Based on Utility Maximisation Approach :

Economists like Baumol (1959, 1962) and Williamson (1970)

have objected to the profit maximisation principle and, instead,

have propagated maximisation of objective function incorporating

market share, non-production expenditure, profit etc., as its

determinants. This section surveys the studies in the area of

utility maximisation hypothesis relating to the firm's investment

behaviour.

2.2.1.4.4.A Siddhardhan's Study (1976) :

Siddhardhan studied the investment behaviour of a

conglomerate firm. A conglomerate firm is a multi-firm

organisation with an apex authority at the centre. For the

purpose of estimation, profits are considered as a percentage of

total net assets (TT ) , and annual average compound rates of

Aigrowth are considered of, total net assets (g ), sales revenue

Si Ei

(g ) and non-production expenditure (g ) . Four linear models

were estimated by considering TT . or 6 n/n and g or g /g

along with the other variables. The author concluded that profit

was not an important determinant of investment in the long run

whereas it was significant for non-monopoly firms in the medium

run. Siddhardhan's study differs from the earlier studies in

that the selection of the sample of firms does not refer to any

particular industry, but to different industries.
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2.2.2 REVIEW OF STUDIES ON INVENTORY INVESTMENT :

Most of the studies on inventory behaviour were based

on Metzler's acceleration principle. The first attempt to

categorise inventories systematically was done by Abramovitz

(1950). The important studies in this area are Hilton (1976),

Modigliani (1957), Zarnovitz (1962), Darling (1959), Lovell

(1964), Eisner (1978) and Dhrymes and Kurz (1967). Notable

studies in India on inventory investment behaviour are

Krishnamurthy (1964), Sen (1964), Trivedi (1970), Krishnamurthy

and Sastry (1970), Vinod Prakash (1970), Sastry (1966), Swamy and

Rao (1975) , Agarwal (1987) , George (1972), Sarma and

Venkatachalam (1977) and Dhameja (1977).

The important determinants of inventory investment in

different studies are stock of inventories, cost of capital,

whole sale price index of inventories, degree of capacity

utilisation, sales, desired stock-sales ratio, flow of net debt,

availability of funds etc. Some of the studies are outlined

below.

2.2.2.1 Sen's Study (1964) :

A.K.Sen's study is aggregative and covers the entire

economy. For the manufacturing sector he has estimated marginal

inventory coefficients for the period 1946-59, component wise,
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i.e., raw materials, goods-in-process and finished goods

inventories. This study suggests the importance of accelerator.

2.2.2.2 Krishnamurthy and Sastry's Study (1970) :

Krishnamurthy and Sastry studied the inventory investment

behaviour of 21 individual industries for each of the major

components for the period 1946-62. The study was based on the

data of C.M.I. The role of output/sales, utilization of

productive capacity, interest rate, bank finance and price

anticipation that have a bearing on inventory holdings were

analyzed. Accelerator, bank finance and the interest rate are

found to be important determinants.

2.2.2.3 Swamy and Rao's Study (1975) :

Swamy and Rao constructed an equation for aggregate

inventory investment in their analysis of the flow of funds of

public limited companies for the period 1954-70. The preferred

equation contains accelerator and bank finance only and these

variables were found to be significant.

2.2.2.4 Vinod Prakash's Study' (1970) :

Vinod Prakash examined the influence of structural

changes in manufacturing activity on the relative size and
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composition of inventory holdings in the large scale

manufacturing sector in India. The study covered the period from

1946 to 1963. Analysis was carried out both for total

inventories and for its components. Three different models for

major industry groups and for six important individual industries

were tried. Sales, capacity utilization, unit size, short-term

rate of interest and price index were the important explanatory

variables. The naive accelerator model gave better results than

the flexible accelerator.

2.2.2.5 Summary :

Sen (1964), Krishanmurthy (1964), Trivedi (1970),

Krishnamurthy and Sastry (1970) and Hilton (1976) found that

rate of interest, which was used as a proxy for the opportunity

cost of carrying stocks was significant in determining the

desired level of inventories.

Sales variable is postulated to have positive

relationship with inventory investment. This variable and its

variants have been used in several earlier studies and were found

to be important determinants. Swamy and Rao (1975) used sales,

while change in sales was used as a determinant in the studies of

Sastry (1967), Krishnamurthy and Sastry (1970) and Hilton (1976).

Most of the studies found that changes in wholesale price index
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of stock of inventories have influenced the desired level of

inventories.

The studies of Abramovitz (1950), Modigliani (1957),

Zarnovitz (1962), Swamy and Rao (1975), Agarwal (1987)

highlighted the importance of capacity utilisation as another

determinant. These studies obtained a positive coefficient for

this variable.

Existing stock of inventories was found to have a

negative coefficient in most of the studies cited above.

Inventory-turn over ratio was found to be an important

determinant in the studies of Metzler (1941), Darling (1959),

Vinod Prakash (1970), Lovell (1964) and Hilton (1976).

The studies of Eisner (1978), Dhrymes and Kurz (1967),

George (1972), Swamy and Rao (1975), Krishnamurthy and Sastry

(1975) and Sarma and Venkatachalam (1977) brought out the

importance of financial variables like retained earnings and flow

of external finance in determining the desired level of

inventories. Eisner found only liquidity and cash flow variables

to be important determinants.

Sastry (1966) , Swamy and Rao (1975), Krishnamurthy and

Sastry (1970) , Dhameja (1978) and Agarwal (1987) included fixed

investment as another determinant in the model of inventory
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investment. They found that this variable had a negative impact

on inventory investment expenditures. Vinod Prakash considered

the effect of time trend on inventories and obtained a positive

coefficient for it.

2.2.3 REVIEW OF STUDIES ON EXTERNAL FINANCE :

The notable studies in this area are Meyer and Kuh

(1957), Sastry (1966), Swamy and Rao (1975), Krishnamurthy and

Sastry (1975) , Sarma and Venkatachalam (1977), Dhrymes and Kurz

(1967) etc.

The important determinants of the demand for external

funds in most of the studies cited above, were fixed investment,

inventory investment, retained earnings, sales, cost of funds and

existing stock of funds.

2.2.3.1 Sastry's Study (1966) :

Sastry studied the demand for external funds for sample

of public limited companies across industries. He used balance

sheet data for the years 1955 through 1960. The OLS estimates

showed that flow of external finance was negatively related to

net debt equity ratio and to gross retained earnings, while there

was a positive relationship between investment outlays and flow

of net debt.
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2.2.3.2 Swamy and Rao's Study (1975) :

Swamy and Rao included the major components of external

finance in their model to study the flow of funds. Bank

borrowings, long-term loans and accounts payable were the major

components of external finance. Macro monetary policy variables

like net liquidity ratio were included in the equation for

accounts payable. The analysis was done in the framework of

partial adjustment model. The OLS estimates showed that both

fixed and inventory investment had same influence on external

finance.

Summing up the studies in this section, Sastry

established a negative relationship between internal and external

funds. Swamy and Rao, Krishnamurthy and Sastry, Sarma and

Venkatachalam also confirmed the results of Sastry. Meyer and

Kuh found that there was dependence between investment and

internal funds. Krishnamurthy and Sastry examined that dividends

and external finance had a weak relationship between the two.

Sastry, Dhrymes and Kurz etc., concluded that fixed investment

was a significant variable in determining the demand for external

funds.
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2.2.4 REVIEW OF STUDIES ON DIVIDEND BEHAVIOUR :

Lintner's (1956) pioneering model has formed the basis

of almost all the studies on dividend behaviour. The studies in

this category are Brittain (1966), Darling (1957), Dhrymes and

Kurz (1967), Dobrovolsky (1951), Kuh (1963) etc. The Indian

studies include those of Sastry (1966), Swamy and Rao (1975),

Khurana (1980) , Krishnamurthy and Sastry (1975), Purannandam and

Hanumantha Rao (1970), Dhameja (1978), Agarwal (1987) Rao and

Sarma (1971) and Appavadhanulu (1973). The determinants of

dividend behaviour in these studies constitute profits, sales,

lagged dividend, liquidity, fixed investment, share prices,

depreciation allowance and flow of external finance.

2.2.4.1 Rao and Sarma's Study (1971) :

Rao and Sarma carried out a time series analysis based

on RBI data for the period 1955-66. They tried three variation

of the Lintner's model, one with net profits, another with cash

flow and the third with net profits and depreciation separately.

The study was done at three levels of aggregation. First for all

public and private limited companies, second for all four major

industry groups and third, for ten important individual

industries. The study concluded that Lintner (1956) model with

profit variable explained the corporate dividend behaviour.
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2.2.4.2 Purannandam and Hanumantha Rao's Study (1966) :

Purannandam and Hanumantha Rao analysed fifty companies

in the cotton textile industry for the period 1946-63. They

studied the dividend-payout ratios and reaction coefficients in

the light of the Lintner model. The Lintner model was found to

be explaining the dividend behaviour of the companies.

2.2.4.3 Sastry's Study (1966) :

Sastry tried several alternative hypotheses of dividend

behaviour for the period 1955-60, for public limited companies.

He introduced finite distributed lags in his model. The results

showed that current profits were a significant factor affecting

disposition of profits between savings and retained earnings.

Gross profit after tax showed a significant impact on dividends

than net profits.

Summing up all the studies, Darling and Brittain found

that depreciation allowance was statistically significant in

explaining dividend behaviour. Swamy and Rao and Khurana

established that lagged dividend was an important determinant in

the model. The importance of sales as a determinant was played

down by Krishnamurthy and Sastry in the Indian context. Flow of

external funds was found to be an important determinant in the
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studies of Sastry, Dhrymes and Kurz, Krishnamurthy and Sastry and

Swamy and Rao.

2.3 CONCLUDING REMARKS :

The models of investment behaviour reviewed above differ

substantially in the determinants of desired capital, the time

structure of investment process and replacement investment. The

determinants of desired level of capital in the above studies

constitute capacity utilisation, internal finance and external

finance. Capacity utilisation was found to be an important

determinant of desired capital in most of the studies. The

variables associated with internal finance were not found to be

significant determinants of desired capital in the studies of

Anderson (1964) and Evans (1967) , while they were significant in

Meyer - Glauber (1964) model. Resek's (1966) measure of debt

capacity was also not significant. Of the variables of external

finance, interest rate was found to be a significant determinant

of desired capital in Anderson (1964) and Resek (1967), while it

was barely significant in Meyer - Glauber models (1964).

The time structure of investment process was represented by

finite [ Eisner (1965) and Resek (1966) ], geometric [ Grunfeld

(1960) and Kuh (1963) ] and rational [ Koyck (1954), Bourneuf

(1964) and Hickman (1957) ] distributed lag functions by

different authors. All these studies, except those of Anderson
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(1964) and Meyer and Glauber (1964) included replacement

investment as a determinant of desired capital explicitly in the

models.

In the case of Indian studies, sales change variable

reflecting the accelerator mechanism was found to be a

significant determinant in most of the studies in the case of

fixed investment as well as inventory investment. Among the

financial variables, profits and flow of net debt were the

significant determinants of both fixed and inventory investment.

The fiscal policy variables were found to have an impact on

investment through rental price of capital. Rate of interest as

a monetary policy variable was found to have significant

influence on fixed investment.

Most of the studies on external financing activity brought

out the significance of investment expenditures - both fixed as

well as inventory - as important determinant of the external

finance variable. However, all the studies established a

negative relationship between internal and external funds.

The studies on dividends behaviour of the firms were

carried out in the framework of Lintner's (1956) model. Lagged

dividends and profits after tax were the major determinants of

dividend behaviour in these studies. Lintner's model was found

to be explaining the dividend behaviour in many of the studies.



CHAPTER 3

DETERMINANTS OF FIXED INVESTMENT BEHAVIOUR

In this chapter, the determinants of fixed investment

behaviour are examined. The chapter is divided into four

sections, section one dealing with introduction of the basic

concepts and section two containing the analytical framework.

In section three, discussion of results is presented and in the

last section conclusions are incorporated. All the tables of

this chapter are presented in appendix II.

3.1 INTRODUCTION :

The value of that part of the economy's output at any time,

held in the form of (i) new structures, new durable equipment,

and (ii) change in inventories together, is called investment,

while component (i) is fixed capital and component (ii) is

working capital. Investment is further expressed either in gross

or net terms. The amount of gross investment that is made up of

new structures and new producer's durable equipment is called

gross fixed investment. Net investment is the difference between

gross investment and depreciation. Gross fixed investment

consists of non-residential investment and residential

investment. Non-residential investment essentially consists of

fixed business investment. Investment undertaken to replace
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worn-out and obsolete assets by new ones is known as replacement

investment, which is normally drawn from depreciation reserve.

Investment is a flow variable, while capital stock is a

stock variable. In other words, fixed investment can be

expressed as the addition to capital stock. Thus, if we denote

capital stock by Kt, gross investment including depreciation is

given by,

3.2 METHODOLOGY :

In the present study the determinants of fixed investment

are analysed in the framework of the flexible accelerator model

with uniform lag structure for all the relevant variables. The

time structure of the investment process is represented by a

finite distributed lag function.

The accelerator hypothesis assumes technical relationship

between output and capital stock. The flexible accelerator

mechanism assumes that, firms achieve desired level of capital

stock over a period of time. That is, there will be time lags

between changes in demand and adjustment of capital stock to the

(3.1)

where
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desired level. These lags arise on account of technological,

institutional and expectational factors. Due to the presence of

various kinds of lags, current changes in sales induce investment

in future. Similarly, current investment is induced by past

changes in sales.

The financial variables, both internal and external finance

are important determinants of fixed investment expenditures.

Internal finance is represented by profits or retained earnings.

The cost of using internal finance is lower than that of external

funds. Internal finance is preferred, because of the fear of

loosing control through external equity, loan financing and

delusion of return on such capital. Also, an amount of risk is

involved with borrowed funds. Hence, firms prefer internal

finance to external sources of finance.

Thus, in econometric investigations, sales change variable,

flow of net debt, retained earnings and alternatively profit

after tax and investment allowance reserve are incorporated in

the model. Uniform lag structure for four years is assumed for

all the variables, except in the case of investment allowance

reserve for which only two years lags are considered, as the

variable may not influence fixed investment beyond a period of

two years. All the variables are in current prices. All the

variables except sales change are deflated by capital stock of

previous year, to correct for heteroscedasticity. Sales change
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variables are deflated by sales of the previous year. Both

linear and log-linear forms of the models are estimated. Since,

the results in both the cases are similar, only the results of

linear forms of the models are being reported.

The models are estimated for cross section, time series and

pooled cross section time series data. In the case of cross

section analysis, cross sections for each year are estimated.

The estimated regressions with R more than 0.3 only are being

reported. In the case of time series study, the data are

organised into four cases. In case one, there are 23 companies

with data 1965-66 to 1986-87. In case two, 27 companies are

there, having data from 1965-66 to 1985-86. There are 34

companies in case three, with data ranging from 1965-66 to

1982-83. In case four, 45 companies are there and the data runs

from 1965-66 to 1980-81. The model specifications are given

below.

4 4

(3.2)
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here r = 0,1,2,3 and 4 are time periods of one year lag for each

subsequent ones and a,b,c,d and e are regression coefficients of

the concerned explanatory variables.

(3.3)

(3.4)

(3.5)

(3.6)
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I = Gross fixed investment

K = Gross fixed assets

AS = Sales Change

IN = Inventory investment

RENT = Gross retained earnings

FNDE = Flow of net debt(external finance)

PAT = Profits net of taxes

IAR = Investment allowance Reserve

t = Time subscript

3.3 EMPIRICAL ISSUES AND RESULTS :

3.3.1 Cross Section Analysis :

The estimated equation of the specification (3.1) for the

year 1982-83 for r = 0 is given by

And

The estimated equation for the year 1986-87 is given by

In this case, flow of net debt is statistically significant while

retained earnings is also significant but has a negative sign.
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Results of the specification (3.1) for r = 0,1 are presented

2
in table II.1. The R values range from 0.26 to 0.87, the

highest value being in the year 1982 - 83. Flow of net debt is

statistically significant in more than half of the regressions.

Flow of net debt with one year lag is significant in five of the

estimated regression equations. Retained earnings is not

statistically significant. Sales change variable with one year

lag has shown to be significant in three of the regressions.

Table II.2 presents the results of the same specification

2
for r = 0,1,2. The R values centre around 0.4, the highest

value being 0.88 in 1982-83. In 1986-87 also, the R is high

(0.83). Lagged variables in this model have not shown to be

statistically significant in this model with the result that the

flow of net debt and sales change variables alone depicted

statistically significant results to influence the fixed capital

investment.

The results of the same specification for r = 0,1,2,3 are
2

shown in table II. 3 The R values have not improved
2

significantly over the pervious case. In 1982-83, the R value

is very high (0.90). Here also, similar inferences of earlier

two specifications of investment behaviour models would apply.

This shows that no improvement took place by extending the lag

structure beyond two years.
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To sum up, in the specification (3.1), flow of net debt

variables - both current and lagged by two years - have proved to

be influencing fixed investment. Retained earnings is not

significant in many of the regressions. Lagged retained earnings

variables also have shown no impact on the explanatory variable.

The estimated regression equation of specification (2) for

r = 0 for the year 1982-83, is given by,

The estimated regression equation of specification (2) for

r = o,l for the year 1986-87,is given by,

* indicates that the coefficient is significant at 5% level
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The results of the specification (3.2) for r = 0,1 are

presented in table II. 4., wherein the R s range from 0.31 to

0.87. Flow of net debt is significant in most of the years. The

same variable with one year lag is significant in four of the

regressions. Sales change variable with one year lag is

significant in three regressions. The profit variable has not

proved to be statistically significant as was the retained

earnings variable in specification (3.1).

Table II. 5 gives the results of specification (3.2) for

2
r=0,l,2. R values here range from 0.33 to 0.88. Flow of net

debt, both current and with one year lag have proved to be

significant, while all the other variables have not been found

to be statistically significant.

The table II. 6 gives the results of specification (3.2) for

2

r = 0,1,2,3. R values here range from 0.39 to 0.90, but there

are no significant changes in statistical significance of the

explanatory variables in this case, compared to the earlier

cases.

In table II.7 results of specification (3.2) for r=0,1,2,3,4

2
are presented. The R values in this case range from 0.42 to

0.93. Flow of net debt did influence the fixed capital

investment and is statistically significant. This variable with

one year lag and two years lag is statistically significant in a
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few regressions, indicating the influence of external financing

activity of previous two years on fixed investment.

Summing up, specification (3. 2) has not shown any

significant improvement over the specification (3.1). Profits

after tax variable which is included in specification (3.2) in

place of retained earnings has not proved to be statistically

significant in almost all the cases. Flow of net debt is

influencing investment positively as in the earlier

specifications. Sales change variable has not registered any

influence on fixed investment.

Table II. 8 gives the results of the specification (3.3) for

r = 0. In this specification, investment allowance reserve is

incorporated, which includes the tax incentives. Inclusion of

this variable has improved the efficiency of the model in terms

2
of R values and statistical significance of explanatory

2
variables. R values in this case range from 0.32 to 0.89.

Investment allowance reserve and flow of net debt are

statistically significant in the estimated regressions of the

model. This shows that tax incentives induce investment in fixed

assets.

The results of the same specification for r = 0,1 are given

in table II. 9. R2 values in this case range from 0.31 to 0.91.

Flow of net debt and investment allowance reserve, both current
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and lagged by one year have turned out to be statistically

significant and there by showing their effectiveness in

influencing fixed investment.

Table II.10 presents the results of the specification (3.3)

2
for r = 0,1,2 . R values range from 0.40 to 0.94. Both

investment allowance reserve and flow of net debt with two years

lags exerted negative influence on fixed capital investment,

while retained earnings is not statistically significant.

The results of the specification (3.3) for r = 0,1,2,3 are

2
given in table II.11. R values, in this case range from 0.42 to

0.95. But the explanatory variables of fixed capital investment

with and without lags gave similar results as in the above case,

suggesting no improvement due to additional lagged variables.

Table II.12 gives the results of the specification (3.3) for

2
r = 0,1,2,3,4. The R values range from 0.54 to 0.96. Flow of

net debt and investment allowance reserve are statistically

significant compared to the earlier two cases. Sales change

variables, both current and lagged have failed to show any effect

on the fixed capital investment.

Summarizing, the specification (3.3), by the inclusion of

investment allowance reserve, has improved significantly over the

earlier two specifications, in terms of R2 values and
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significance of the explanatory variables. Investment allowance

reserve both current and lagged by one and two years are

influencing fixed capital investment. Flow of net debt continues

to be statistically significant as in the earlier cases.

The estimated results of specification (3.4), which includes

profits in place of retained earnings, for r = 0 are presented

2
in table II.13. The R values in this case range from 0.32 to

0.89. The FNDE and IAR variables are statistically significant,

while sales change and profit variables have not proved to be

signficant.

Table II.14 gives results of specification (3.4) for r=0,l.

2
R values here range from 0.31 to 0.91. Estimated regression

2equation of the year 1982 - 83 has the highest R value (0.91).

Lagged FNDE and IAR variables are also significant in some of the

years.

In table II.15 results of the same specification for r =

2
0,1,2 are given. The lowest R value is in the year 1984-85

(0.31)and the highest value is in the year 1982-83 (0.94). Flow

of net debt is significant in a few of the regressions. Though,

this variable with two year lag is also significant in a few

years, its coefficients are negative depicting the contrary

results.
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Results of specification (3.4) for the case r = 0,1,2,3 are

presented in table II.16. In this case, the R values range from

0.41 to 0.95. Investment allowance reserve and flow of net debt

are significant in few regressions. Flow of net debt with three

years lag and investment allowance reserve with two years lag are

not statistically significant.

Table II.17 gives results of the same specification for r =

2
0,1,2,3,4. The R values range from 0.58 to 0.96. Flow of net

debt is the only variable, which influences the fixed capital

investment and is statistically significant.

Summing up, this specification has fared well, with flow of

net debt and investment allowance reserve variables having shown

to be significant in many of the cases, as in the earlier

specification. Profits variable has not shown any influence on

fixed investment.

Specification (3.5) was estimated to examine the

interdependence or otherwise of fixed investment and inventory

investment decisions. The results of this specification are

2given in table II.18. The R values in this case, ranged from

0.4 6 to 0.94. Inventory investment as an explanatory variable

has negative signs for its coefficients in all but one of the

estimated regressions. This shows that fixed and inventory

investment have an inverse relationship between them, which means
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that the more the fixed investment is, the less will be the

inventory investment. It may be concluded that fixed and

inventory investment are competitive in nature.

3.3.2 Time Series Study :

The time series results of specification (3.1) for the cases

r = 0,1; r =0,1,2; r= 0,1,2,3 and r = 0,1,2,3,4 are presented in

2
table II.19. The R values range from a high of 0.71 to a low of

0.05. None of the explanatory variables are statistically

significant.

Table II.20 contains the results pertaining to specification

(3.2) for all the cases. The highest R value is 0.90 and the

lowest is 0.12. This specification, with inclusion of profits

after tax in lieu of retained earnings proved to be statistically

significant compared to specification (3.1). But profits after

tax and flow of net debt have not shown to be significant.

The time series results of specification (3.3) for the cases

r = 0; r = 0,1; r=0,l,2; r=0,l,2,3 and r = 0,1,2,3,4 are

2
presented in table II.21. The highest R value in this case is

0.99 and the lowest value is 0.24. Here case 4, with the lag

structure increasing 3 to 4 years, could not be estimated for

want of more degrees of freedom. Retained earnings and flow of

net debt variables are significant in some cases, involving
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lagged variables of two years. Investment allowance reserve

variable also is significant in a few regressions. These three

variables with one and two lags are stat ist ically significant in

a few of the regressions.

Results of specification (3.4) are presented in table II.22.

The highest R value is 0.99 and the lowest is 0.23. This

specification gave good results compared to the one containing

retained earnings. Investment allowance reserve is s tat ist ical ly

significant in many cases. Flow of net debt is significant in

some regressions. Sales change variable is not significant.

Profits after tax is significant only in case 4, involving 47

companies.

To sum up, none of the specifications have fared well in

time series study. However the specification with investment

allowance reserve gave good results compared to others, which

exclude this variables. Flow of net debt, profits after tax and

retained earnings are also statistically significant in a few of

the regressions. Sales change variables both current and lagged

have not shown any influence over fixed investment expenditures.

The lagged variables of financial variables also did not perform

well.
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3.3.3 Pooled time series cross sections study :

Pooled time series cross section results for all

2
specifications are given in table II.23. R values in these

cases are very low. Flow of net debt variable has proved to be

significant in all the estimated regressions. Current sales

change variable and investment allowance reserve are also

significant in many of the regressions. Profits after tax and

retained earnings are significant in almost all the equations, a

result contrary to the cross section and time series cases.

2
The R values of these equations are very poor. This may be

due to the special features of the industry, like price controls

on sugarcane and sugar. Another reason for the poor performance

of the equations may be due to the deflation of all variables.

Summing up cross section, time series and pooled analysis,

flow of net debt and investment allowance reserve are

statistically significant and their coefficients have a positive

sign. This implies that external finance and investment

allowance reserve have great impact on fixed capital investment

expenditures in the sugar industry. The lagged variables of

these variables are also statistically significant in some of the

years. Current sales change variable seems to have a positive

influence on fixed investment and is found to be significant in

some of the regressions. The second lag of sales change variable
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is found to be significant in a few of the regressions. Profits

after tax and retained earnings variables are significant but

their coeffeicents are negative.

3.4 CONCLUDING REMARKS :

1. External finance is found to be the most important

determinant of fixed investment expenditures, followed by

investment allowance reserves.

2. Fixed investment and inventory investment are found to be

competitive in the short run because of scarce flow of funds.

3. The effect of accelerator and the effects of internal funds

and profits or liquidity are weak in explaining fixed

investment in Indian sugar industry. This may be due to the

extreme form of controls inclusive of price and distribution

of sugar.

4. In the cross section analysis, though the R values have

increased with the increase in the lag structure, the

specifications have not fared well after two lags, with no

significant improvement in the explanatory power of the

independent variable.

5. In the time series study, though the R values are high

compared to cross section results, the explanatory variables

have not shown significant improvement over the cross section
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results. In pooled analysis also, no significant improvement

occurred in the explanatory power of the independent

variables.

6. Compared to the time series and pooled analysis, cross

section study has given good results in terms of statistical

significance of the explanatory variables.

7. The OLS results have shown to be reliable, with no

multicollinearity and auto-correlation problem as the D.W

statistics in time series analysis are around 2.1 in all the

cases.



CHAPTER 4

DETERMINANTS OF INVENTORY INVESTMENT BEHAVIOUR

In this chapter, the determinants of inventory investment

behaviour are examined in four sections. In section one,

conceptual framework is presented and in section two framework

of the analysis is incorporated. Section three deals with

results and discussion and in the last section conclusions are

presented.

4.1 RELEVANT CONCEPTS :

Inventory, which forms a part of current assets, comprises

of three components, viz (i) raw materials, (ii) goods in

process, semi-finished, secondary and joint products and (iii)

finished products. Raw material and goods in process constitute

two thirds of the aggregate inventory holding for the sugar

industry in India . Inventory investment is defined as a change

in the stock of inventories, or the net addition to stock of

invetories. Inventory investment is usually perceived as a sum

2
of intended and unintended investment .

Intended investment is the difference between intended or

desired stock of inventories and the current stock of

inventories. Unintended inventory investment results from

unanticipated timing in the receipt of material used in
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production as well as from unanticipated sales or output. Firms

hold inventories for mainly four reasons. They are (i)

Transaction motive (ii) Speculative motive(iii) to maintain

buffer stocks and (iv) to meet the backlog of demand.

In a growing economy like India, inventory investment is

also required to grow so as to sustain and maintain the flow of

production process on a continuing basis, and for fuller

utilization of existing capacity. It becomes highly important

for analysis of fluctuations in economic activity because of its

considerable volatile nature. The standard deviation of

inventory investment over time, as opposed to its mean, is

3
comparable to that of capital expenditures .

4.2 FORMULATION OF MODEL :

Inventory investment behaviour is analysed in the present

study, in the framework of flexible accelerator model, since,

the naive accelerator model is unrealistic, as it assumes no lags

in the adjustment process. But in reality, there will be

procurement lags between orders and deliveries and their length

depends on the source of supply and availability. Another factor

influencing the speed of adjustment is uncertainty in the

market for raw material, and in the demand for final product.

The sales change variables both current and lagged ones are

included in the model to represent the accelerator effects.
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Lagged sales change variable accounts partly for expectations of

net sales changes (proxy to expectational-accelerator hypothesis)

and partly for partial adjustment process (proxy to flexible

accelerator hypothesis). Stock of inventories at the beginning

of the period is included to represent the lag in achieving

desired level of inventories.

The financial variables considered in the model are flow of

net debt and retained earnings or alternatively profits. Flow of

net debt represents external finance and, retained earnings or

profits represent the internal source of finance. The flow of

net debt is one of the major external finance variables, which

serves for both short term and long term funding. There will be

lags in inventories of imported, domestic materials and

components due to procurement procedures and delivery lags etc.

Since, retained earnings or alternatively profits are an

important source of internal funds for inventory investment,

they are included in the model. In order to get a correct

appraisal of the effect of flow of funds, both internal and

external, there is a practice to include fixed investment also in

the model of inventory investment. The other variables

considered are cost of funds and stock-sale ratio.

A distinguishing feature of this study is that, a finite

distributed lag structure is considered for the financial

variables also in addition to the sales change variables. Three

sales change variables including one current and two lagged ones



102

are considered as explanatory variables in specifications of

step-wise regressions.

All the variables are in current prices. Three cases viz.,

time series, cross section and pooled are considered. All the

financial variables are deflated by capital stock of previous

year, except the sales change variables, which are deflated by

sales of previous year. These ratio measures of variables are

independent of units of measurements and of scale and it helps to

correct for heteroscedasticity.

In the case of cross section study, cross section

regressions for every year are computed. But, results of the

2estimated regressions with R more than 0.3 only are being

reported. Time series estimation was carried out for four

cases. In case one , there are 23 companies and the data runs

from 1965-66 to 1986-87. There are 27 companies with data from

1965-66 to 1985-86, in case two. In case three, there are 34

companies, having data from 1965-66 to 1982-83. In case four, 45

companies have data ranging from 1965-66 to 1980-81.

Both linear and log-linar forms of the models are estimated

for time series and cross section study. Since the results

obtained for linear and log-linear forms of the models are

similar in almost all cases, only results of the linear forms

are being reported, to avoid repetition. All the tables of this

chapter are presented in appendix III.
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The method of estimation was ordinary least squres. The

model specifications are as follows.

Where r = 0,1,2 are one year lags and a,b,c,d,e,f,g and h are

regression coefficients of the concerned variables,

(4.1)

(4.2)

(4.3)

(4.4)
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= Gross fixed investment

= Gross fixed assets

= Sales Change

= Inventory investment

= Gross retained earnings

= Flow of net debt(external finance)

= Profits net of taxes

= Investment allowance Reserve

= Stock of inventories

= Average cost of funds

= Time subscript

4.3 DISCUSSION OF RESULTS :

4.3.1 Cross Section Study:

The estimated results of inventory investment model (4.1)

2
are presented in table III.l for r = 0. The R s range from 0.53

to 0.91. Flow of net debt and retained earnings are

statistically significant in all the years. Fixed investment is

negatively related to inventory investment, since its

coefficients have negative signs. The sales change variable is

not statistically significant and its coeffcients have negative

signs in most of the cross sections.

2
In table III.2, there is a slight improvement in R s when

2

lagged variables are included in the model. The R s range from

0.56 to 0.88. Only the current financial variables, both flow of

net debt and retained earnings are significant. The lagged flow

and
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of net debt variable is even negative in some cases. Similarly,

the lagged retained earnings and lagged sales change variables

have not been statistically significant.

The results for r = 0,1,2 are presented in table III. 3. The

2
R s range from 0.64 to 0.91. Here also, the current variables of

flow of net debt and retained earnings are statistically

significant. The lagged variables have not shown any influence

on inventory investment. The sales change variables both lagged

and current are not statistically significant and bear negative

signs in many regressions. Fixed investment is negatively

related to inventory investment in many regressions.

Summing up, the specification (4.1) has performed well with

2
high R s and many significant explanatory variables. Flow of net

debt and retained earnings are statistically significant in all

the cases viz., r = 0; r= 0,1 and r = 0,1,2. Lagged flow of net

debt and lagged retained earnings variables have not established

any impact on inventory investment. Similarly, sales change

variables - both current and lagged - have not registered any

influence over inventories. Fixed investment has an inverse

relationship with inventory investment.

The results of the specification (4.2) are presented in

table III. 4. Here r = 0, which means that the regressions were

2
run for current variables. The R s range from 0.52 to 0.90.

The financial variables FNDE and RENT are statistically
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significant in many regressions. The current stock of

inventories and lagged stock of inventories variables are also

statistically significant. Fixed investment is negatively

elated to inventory investment, here also.

In table III. 5 the results of specification (4.2) for the

2

case r= 0,1 are presented. The R s here range from 0.64 to 0.91.

Here also, as in the previous specification, the financial

variables FNDE and RENT are statistically significant in most of

the regressions. The lagged variables of FNDE and RENT are not

statistically significant and many of their coefficients have

negative signs also. Fixed investment is statistically

significant in half of the regressions and has negative signs.

The sales change variables are not significant and some have

negative sings also. The current stock of inventories variable

is statistically significant in half of the regressions. This

means that there is a direct relationship between stock of

inventories and inventory investment.

In table III.6, the results of specification (4.2) for the

2
case r = 0,1,2 are given. The Rs in this case range from 0.66

to 0.93. The results are the same as in the previous case.

To sum up the three cases, there is no significant

improvement in the results of this specification over the

previous one, even by the addition of stock to sales ratio,

average cost of funds and lagged stock of inventories variables.
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Only current stock of inventories is significant in some of the

regressions.

The estimated results of specification (4.3) are given in

2
table III. 7 for the case r= 0. The R s in this case range from

0.67 to 0.92. The variables FNDE and PAT are statistically

significant. Sales change variable does not seem to show any

influence on inventory investment. Fixed investment is inversely

related to inventory investment.

2
Table III. 8 gives results for the case r = 0,1. R values

2
here are more than 0.52. The highest value of R is 0.92.

Lagged variables are not statistically significant. The

conclusions in this case are similar to the earlier cases.

The results for the case r = 0,1,2 for specification (4.3)

are presented in table III. 9. R2 values range from 0.62 to 0.92.

Lagged variables have not shown any influence over inventory

investment, here also. All other findings are similar to earlier

cases.

Summarizing all the three cases, the results of this model

specification are similar to that of specification (4.1), in

which retained earnings was used in lieu of profits. Here

profits variable has proved to be statistically significant as

was retained earnings in specification (4.1).
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The estimated results for specification (4.4) for r = 0,

2
are given in table III. 10. The R values range from 0.52 to

0.97. FNDE, PAT and INS variables are statistically significant

in many regressions. Fixed investment is inversely related to

inventory investment.

Table III.11 presents results for specification (4.4) for

2

case r= 0,1. R values here range from 0.65 to 0.88. The lagged

variables are not statistically significant. Sales change

variables have no effect on inventory investment. Other

findings are similar as in earlier cases.

The results of specification (4.4) for the case r = 0,1,2

are presented in table II.12. FNDE, PAT and INS variables are

significant in most of the regressions. Current stock of

inventories is also statistically significant. The ACF variable

is not significant. Lagged stock of inventories is also not

significant and has little effect on inventory investment.

Lagged variables, both of sales change and financial variables,

are not statistically significant.

Summing up, in all the four specifications the financial

variables, flow of net debt and retained earnings and

alternatively profits have turned out to be statistically

significant in determinating the inventory investment

expenditures. The sales change variables, both current and

lagged have no influence on inventories. Fixed investment is
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inversely related to inventory investment and is statistically

significant too. Thus, the interdependence of inventory and fixed

investment is indicated.

4.3.2 Time Series Study :

The time series results of specification (4.1) for cases 1

2
to 4 are presented in table III. 13. The R s in all the cases

are well above 0.9, except in case 1, for r = 0 and r = 0,1. The

FNDE variable is statistically significant in all the cases.

The RENT variable is significant in some, but not in all the

regressions. Fixed investment is inversely related to inventory

investment but is not significant.

The time series results of specification (4.2) are presented

in table III.14 for all the cases 1 to 4, for r = 0, r = 0,1 and

2
r = 0,1,2. The R values for all the regressions are more than

0.90. The FNDE variable is statist ically significant in many

regressions. RENT and INS variables are s ta t is t ical ly

significant in some cases only. Lagged variables are not

stat is t ical ly significant with l i t t l e quantitative effect on

inventory investment.

Table III.15 presents time series results of specification

(4.3) for a l l the cases 1 to 4, for r = 0, r = 0,1 and r = 0,1,2.

The R values are well over 0.9 in all the cases. FNDE is

stat is t ical ly significant in almost all the regressions. PAT
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variable is statistically significant in only some of the

regressions. Fixed investment is inversely related to inventory

investment and is not significant.

Time series results of specification (4.4) are given in

table III. 16 for all the cases for r = 0, r = 0,1 and r = 0,1,2.

2
The R values are well over 0.95 in all the cases. The same

conclusions drawn in the previous case hold good here also.

2
To sum up, in time series analysis, the R s are very high,

well over 0. 9 in almost all cases, with a few exceptions,

indicating the better fit of the models. The financial variable

FNDE, is statistically significant in all the estimated

regressions. The other financial variables, RENT and PAT are

also significant in some cases. Fixed investment is inversely

related to inventory investment and is statistically significant

in some regressions. The sales change variables, both current

and lagged have not shown any effect on inventory investment.

The variables, cost of funds and lagged stock of inventories are

not significant. Current stock of inventories variable has

exerted some influence over inventory expenditures.

4.3.3 Pooled Analysis :

The estimated pooled time series cross section results are

2
presented in table III. 17. The R s in this case are centered

around 0.5. The financial variables FNDE, RENT and PAT are
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statistically significant in all the regressions. The lagged

variables of these, are negatively and statistically significant

in some regressions. Fixed investment is negatively significant

in many cases. The sales change variables have not established

any influence on inventory investment. Current stock of

inventories is significant in many cases, while cost of funds is

significant in a few regressions. Lagged stock of inventories is

not significant and its coefficients are minute.

4.4. MAIN FINDINGS :

1. External sources of financing have more influence on

inventory investment than internal funds.

2. The financial flows, both internal and external have proved

to be very important determinants of inventory investment

and are statistically significant too.

3. Accelerator has not proved to be an important determinant of

inventory investment in Indian sugar industry.

4. Fixed investment has an inverse relationship with inventory

investment, suggesting the presence of interdependence

between the two.

5. Lagged variables have not established any influence on

inventory investment. This implies that there are no long

term lags in orders and deliveries of inventories in the

sugar industry.
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6. cost of funds variable has not exerted any influence on

inventories.

7, The results are free from auto-correlation and other

econometric problems, as the D.W. statistics in time series

analysis are all around 2.1.

1Krishnamurthy, K and D U Sastry (1975) , Investment and financing
in the corporate sector in India, Tata McGraw Hill, Bombay.

2 Eisner, R (1974), "Factors in Inventory Investment", in Factors
in Business Investment, National Bureau of Economic Research,
Princeton University Press, Princeton.

3Ibid.



CHAPTER 5

DETERMINANTS OF EXTERNAL FINANCE AND DIVIDEND BEHAVIOUR

In this chapter, the determinants of external

financing activity and dividends behaviour are analysed.

5.1 EXTERNAL FINANCE : POSSIBLE DETERMINANTS

5.1.1 BASIC ISSUES :

The demand for external finance arises mainly due to

the constraints on the availability of internal sources of

financing. Internal source of finance comprises of dividends

paid to share holders and retained earnings of the firms. Firms

depend on external sources of financing, to achieve a higher

rate of growth than is possible with retained earnings. So,

higher amount of dividend paid to share holders induce higher

demand for external finance. Hence, the demand for external

finance is positively related to the investment needs. This

hypothesis may not be true in the case of firms which are either

not growing or have no growth opportunities.

External sources of finance comprise of borrowings from

banks and other financial institutions, borrowings from

government and semi-government bodies, equity and preference

shares, deposits, debentures, bonds and paid-up capital.
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5.1.2 Analytical Framework :

Kalecki's (1937) principle of increasing risk is

incorporated in the model of external finance. According to

this principle, the extent to which a firm can or will borrow is

governed by the amount of its indebtedness, as the marginal risk

rises with the increase in outstanding debt in relation to its

own capital. Risk is considered to be an increasing function of

outstanding debt, since in the event of failure of business,

borrower is endangered. Increasing risk constrains borrowing to

some portions of its own capital. Hence, the flow of credit is

negatively related to outstanding debt.

In the empirical investigations, the risk factor is

represented by the stock of net debt. The analysis is done to

examine the linkage between financial and investment decisions.

The other explanatory variables included in the model in

step-wise regressions of alternative specifications are fixed

investment, inventory investment, profits or alternatively

retained earnings and flow of net debt. Much discussion on the

choice of variables was done in earlier chapters. Two

specifications of the model are considered with profits in one,

and alternatively retained earnings in the other.

The analysis is carried out for three cases viz, cross

section, time series and pooled time series cross section. Both

linear and log-linear forms of the specifications are estimated



for time series and cross sections data. Since the results are

similar for both linear and log-linear forms, only the results of

the former are presented here.

Time series estimation is done for 5 cases. Case 1,

has 23 companies in it having data from 1965-66 to 1986-87. in

case 2, there are 27 companies with data ranging from 1965-66 to

1985-86. There are 34 companies, with data ranging from 1965-66

to 1982-83. Case 4 has 45 companies, with data from 1965-66 to

1980-81. In case 5, there are 56 companies. The data in this

case are from 1965-66 to 1975-76.

All the variables are at current prices. Cross

sections for each year, involving 21 years are estimated. But

results of alternate years and where ever the R2 values are more

than 0.3 are only reported. All the variables are deflated by

the capital stock of the preceding year as a correcting measure

for heteroscedasticity. The results are obtained by the method

of ordinary least squares. All the tables of this chapter are

presented in appendix IV.

The specifications of the model are given by :

115

(5.1)
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5.1.3 DISCUSSION OF RESULTS :

5.1.3.1 Cross Section Analysis :

The estimated results of the specification (5.1) are

2
presented in table IV.1. The R s here, range from 0.50 to 0.87.

In all the regressions, inventory investment variable is

statistically significant, with a positive coefficient. In all

the years, the retained earnings variable is negatively

significant, except in 1969-70, wherein it is not significant.

This shows that the larger the retained earnings, the lesser will

be the demand for external funds. This finding is consistent

with the theory and empirical findings of earlier studies.

The fixed investment variable is positively related to

the demand for external funds, except in one or two years. In

more than half of the cross sections, this variable turned out to

be significant. Stock of net debt is positively related to

external finance in half of the regressions.

(5.2)
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The results of the specification (5.2) in which profit

variable is included in lieu of retained earnings are given in

2

table IV. 2. The R s range from 0.51 to 0.93. The inventory

investment variable is significant in all the years and is

positive also. Profits are negatively related to external

finance. Stock of net debt is positively related to external

finance variable in half of the cross sections. These results

confirm the findings of specification (5.1).

5.1.3.2 Time Series Analysis :

The time series results of specifications (5.1) and

(5.2) are presented in tables IV. 3 and IV. 4 respectively. The

model has performed well in terms of the explanatory power and

2
statistical significance of the variables. The R s are well over

0.9 in almost all the cases . Here also, inventory investment,

retained earnings and profits after tax are statistically

significant. The latter two internal sources of finance are

negatively related to external finance.

5.1.3.3 Pooled Analysis :

The estimated model specifications for pooled cross

section time series are as follows :
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In this case too, the R2 s are good. Inventory

investment, fixed investment and stock of net debt are

statistically significant and positively related to external

finance. The retained earnings and profits variables are

negatively related and significant. These results are in

conformity with the cross section and time series results.

5.2. DETERMINANTS OF DIVIDENDS BEHAVIOUR :

5.2.1 BACKGROUND :

Dividends refer to that portion of a firm's net earnings

which are paid out to share holders. Since dividends are

distributed out of profits, the alternative to the payment of

dividends is the retention of earnings or profits. There is a

reciprocal relationship between retained earnings and cash

dividends, the larger the retentions, the lesser will be the



119

dividends and vice versa. A major financial decision of a firm,

is the dividend decision, in the sense that the firm has to

choose between either distributing profits to induce the share

holders to invest in share capital or retaining the profits net

of tax provision as retained earnings or cash flow or liquidity

of the firm. This helps to raise the stock market value of the

firm so that the internal funds are ploughed back for

reinvestment.

There are conflicting opinions regarding the impact of

dividends on the share prices and valuation of the firm.

According to one school of thought ( Modigliani and Miller

(1961)) dividends are irrelevant so that the amount of dividends

paid has no effect on the valuation of the firm. The second

school of thought considers that dividend decisions are relevant

to the value of the firm measured in terms of the market price of

the share unit of the firm. The theories that support the

relevance of dividends in market valuation of firms are that of

Walter (1963) and Gordon (1960). Yet, there is another

conceptual and analytical framework of Lintner (1956) presented

in the following section.

5.2.2 MATERIALS AND METHODS :

In the present study, empirical investigations of the

dividend behaviour have been carried out in the framework of the

Lintner's (1956) model.



120

The Lintner hypothesis is a major and well established

proposition on dividend behaviour. This hypothesis states that

dividends represent primary and active decision variable, while

retained earnings are largely a by-product of dividend decision

taken in terms of well established practices and policies.

The capacity of the firm to pay dividends is inversely

represented by cash flow variable i.e., profit net of taxes but

gross of depreciation. Liguidity is implicitly considered in the

model by including flow of net debt variable which is again

inversely related to Liguidity. Lagged dividend is included as

the previous year's dividends can have a bearing on the present

dividend decision of the firm. Another variable incorporated in

the model is total investment expenditure, which includes fixed

as well as inventory investment. Profits after tax is another

important determinant considered in the model. In empirical

investigations of the dividend behaviour, many of the above

explanatory variables, viz., investment, external finance,

liquidity and profits after tax have been incorporated in the

model.

The specification of the model is given by,

(5.3)
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All the variables are at current prices. All the variables

are deflated by capital stock of previous year to correct for

heteroscedasticity, which is common in cross-section analysis.

The analysis is done for three cases, time series, cross-section

and Pooled. Both linear and log-linear forms of the model are

estimated, but results of the linear form only are being

reported, since they are similar in both the forms.

In the case of time series analysis, different cases were

formed by increasing the number of companies in each case. Thus

in case I, there are 23 companies, case II 27 companies, case III

34 companies and case IV 45 companies. This is done mainly

because of lack of data for all the companies for all the years.

Hence, in case I, the 23 companies data are from 1965-66 to

1986-87, where as in case 2, the data are from 1965-66 to 1985-86

for 27 companies. That is, in case II 4 more companies could be

included if we were to loose the last observation ie data for

1986-87. The results are obtained by the method of ordinary

least squares(OLS).

5.2.3 ANALYSIS OF RESULTS :

5.2.3.1 Cross Section Analysis :

The cross section results of dividends behaviour are

presented in table IV.5. An overall view of this table suggests

that the estimated regression equation has R values ranging
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from 0.44 to 0.87. Another striking feature is that in all the

years except in 1976-77, the lagged dived ends variable is

statistically significant with a positive sign. This shows the

influence of lagged dividends on current dividends. Profits

after tax variable is the next better explanator of dividends.

Flow of net debt variable and total investment expenditure

variable show relatively poor explanatory power, and are not

statistically significant. In some years the coefficients bear

negative sign.

5.2.3.2 Time Series Analysis :

The estimated linear time series model for case I

involving 23 companies is given by,

The estimated linear model for case 2, involving 27 companies is
given by,
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The estimated linear model for case 3, including 34 companies is

given by,

The estimated linear formofcase 4, involving 42 companies is

given by,
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The estimated linear form of the model for case 5, involving 56

companies is given by,

From the analysis of the above five estimated linear

equations, it becomes amply clear that lagged dividend variable

is consistently and statistically significant across the

alternative specifications throughout. On the whole, the R2

values are well above 0.6, indicating the goodness of fit of the

model. In all the cases, the lagged dividend variable is having

positive sign.

5.2.3.3 Pooled Analysis :

The estimated pooled time series cross section model is as

follows :
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Here R value is above 0.5 and all the variables except

flow of net debt have a positive sign for their coefficients.

Lagged dividends is significant here also as in the case of cross

section study. Total investment expenditure and profit after tax

variable are statistically significant.

5.3 CONCLUSIONS :

1. In terms of the R2 values and explanatory power of the

variables, inventory investment is the most important

determinant of external finance. The other determinants in

the order of importance are retained earnings and

alternatively profits, fixed investment and stock of net debt

variables.

2. The demand for external finance is negatively related to

internal sources of finance. This means the lower the

profits, the higher will be the demand for external funds.

3. Investment expenditures, both fixed and inventory influence

external financing activity significantly. More particularly,

inventory investment has greater impact on external finance.
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4. The principle of increasing risk, constraining the flow of

external finance is substantiated in many of the cases.

5. Dividend decisions are largely autonomous of investment and

external financing decisions and therefore retained earnings

are residual in character.

6. The profit variable is not statistically significant in

determining the dividends in sugar industry.

7. Other variables such as the flow of net debt, investment

expenditures and the liquidity position of firm have not

established any influence on the dividend policy.

+ This trend emerges in log-linear form also.



CHAPTER 6

INVESTMENT, DIVIDENDS AND EXTERNAL FINANCE : A SIMULTANEOUS

DETERMINATION

In this chapter, the problem of simultaneous determination of

investment, dividends and external financing decisions is

examined in the framework of simultaneous equation model.

6 . 1 THE LOGIC OF INTERDEPENDENCE :

The f i rs t attempt to study the three decisions of

investment, dividends and external finance was done by Dhrymes

and Kurz (1967). The preceding chapters traced the determinants

of fixed investment, inventory investment, dividends and external

finance and the quantitative significance of those determinants

to each separately, in the framework of single linear multiple

regression models, estimated by ordinary least squres method.

The OLS results brought out the inverse relationship between

fixed capital investment and inventory investment, quantitatively

each serving as an explanatory variable to the other in their

estimated regressions. Further, dividend decisions were

autonomous with respect to its determinants in the sense that

estimated regressions of dividends did not exhibit any

explanatory variable to be statistically significant. Since

these explanatory variables form part of investment and external
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financing decisions, we require to examine whether external

financing and investment decisions and dividends are so mutually

dependent or otherwise in estimation of simultaneous linear

equation models. Estimation of such simultaneous relationships

by ordinary least squares method leads to simultaneous equation

bias. Since, it is necessary to make reliable, stable and a

correct appraisal of the interdependence among the three

decisions and the statistical significance of their determinants,

it is appropriate to approach the problem in a simultaneous

equation framework. For this purpose, the Two stage least sqares

method is used.

The simultaneous equation model has four behavioural

equations, one each for fixed investment, inventory investment,

dividends and external finance. The four endogenous variables of

the system are fixed investment (I(t)), Inventory Investment

(IN(t)), Dividends (DIV(t)) and External Finance (FNDE(t)). The

exogenous variables are sales changes , retained earnings

(RENT(t)), and profits after tax (PAT(t)), stock of net debt

(NDE(t-l)), lagged dividends (DIV(t-l)), total investment

expenditures (I(t) + IN(t)) and investment allowance reserve

(IAR(t)).

All the variables are at current prices. All the variables

except sales change are deflated by capital stock of the previous
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year. Sales change variables are deflated by sales of previous

year.

The equations of the system are :

PAT(t) = DIV(t) + RENT(t) ...(6.5)

This system of equations fulfils the rank and order

conditions of identification and is over-identified, and hence it

( 6 . 2 )

( 6 . 1 )

( 6 . 3 )

( 6 . 4 )
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is estimated by the method of two -stage least squares (2SLS).

Equation (6.5) is an identity representing the division of

profits between dividends and retained earnings.

6.2 PRESENTATION OF RESULTS :

6.2.1 Cross Section Analysis :

Cross section results estimated by the method of two stage

least squares for specification (6.1) are given in the table V.1

for r = 0. The R values in this case range from 0.37 to 0.82.

The variables flow of net debt and investment allowance reserve

are significant in all the regressions. Retained earnings is not

significant. The sales change variable is significant in a few

of the regressions.

The results of specification (6.1) for r = 0,1 are presented

in table V.2. The R s here range from 0.65 to 0.94. The same

conclusions, drawn in the previous case apply here also. The

lagged variables are not statistically significant.

Table V.3 presents results of the same specification for r =

0,1,2. The R values in this case range from 0.50 to 0.93. The

current sales change variable is significant in some years. The

lagged sales change variables also are significant in a few

equations. Investment allowance reserve is significant in more
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than half of the regressions, while flow of net debt is

significant throughout, in all the equations. The lagged

variables of the variables concerned are not statistically

significant.

The results of specification (6.1) for the case r = 0,1,2,3

2
are given in table V.4. The R s here range from 0.58 to 0.94.

The conclusions drawn in the earlier case apply here also.

To sum up, in the estimated specification (6.1), of

simultaneous system, flow of net debt and investment allowance

reserve have performed very well followed by sales change

variables both current and lagged ones.

The cross section results of specification (6.2) for r= 0

2
are presented in table V.5. The R values in this case have

fared extremely well, with more than 0.99 in all the regressions.

The reason for this is that the included explanatory variables

are adequate, representative and are statistically significant.

Retained earnings, sales change and flow of net debt show

positive impact on inventory investment. Fixed investment shows

negative influence on inventories. Inventory stocks to sales

ratio is negatively significant. Stock of inventories at the

beginning of the period shows positive influence. The cost of

funds variable has not proved to be significant.
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The results of the same specification for r = 0,1 and

r=0,l,2 are presented in tables V.6 and V.7 respectively. The

R values in these two cases are well over 0.99 in all the

regressions. The conclusions drawn from table V.5 apply here

also. The lagged variables are also significant. The lagged

variables of retained earnings are negatively significant. The

cross section results of specification (6.3) are presented in table

2
V.8. The R values in this case are well over 0.99 in all the

regressions. Fixed investment, inventory investment and stock of

net debt at the end of period t-1 are positively significant to

influence external finance. Retained earnings is negatively

significant. Sales change variable has not exerted any influence

on external finance. This suggests that the demand for external

finance depends on the level of fixed and inventory investment

expenditures and net debt of earlier years. The larger the

retained earnings the firm has, the lesser will be the demand for

external funds.

The cross section results of the specification (6.4) are

presented in table V.9. The R values here range from 0.45 to

0.79. Dividends at the end of period t-1 is statistically

significant, while profit variable is significant in some of the

regressions. Flow of net debt and total investment expenditure

variables are not significant. This shows that dividend decisions

are autonomous of investment decisions.



The estimated specification (6.2) is given by,

6.2.2 Pooled Cross Section Analysis :

The pooled cross section results of specifications (6.1),

estimated by the method of 2 SLS are as follows :

133
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R2 = 0.9984, F=. 378.1818

The specification (6.4) estimated for pooled cross section data

is given by,

R2 = 0.5671, F =.373.1579

The estimated specification (6.3) is given by,
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In the above estimated equations, the financial variables

flow of net debt, profits after tax and retained earnings are

significantly influencing fixed investment and inventory

investment, while sales change variables are weak in influencing

them.

6.3 INTERDEPENDENCE OF THE THREE DECISIONS :

The complete interdependence among the three decision

variables, investment, retained earnings and external finance is

not observed. However, a two-way interaction is observed between

fixed and inventory investment decisions. These two decisions

are found to be having an inverse relationship. Interdependence

between external financing decision and investment decisions is

observed. The two-way interaction between dividend policies and

investment decisions is absent. Dividend policies are found to

be independent of investment decisions and the availability of

external finance. The influence of profits on dividend policies

is not observed.

6.4 COMPARISON OF 2 SLS RESULTS WITH OLS RESULTS :

A comparison of the 2 SLS results, with the OLS results

analysed in the previous chapters shows that more or less both

results are concurrent.
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The finding, that the effect of accelerator is absent in

Indian sugar industry holds good in the case of 2SLS results

also. The importance of financial flow variable, external finance

in explaining fixed and inventory investment is observed in both

OLS and 2SLS results. Investment allowance reserve is found to

be an important determinant of fixed investment in both OLS and 2

SLS cases. Retained earnings and profit after tax have weak

statistical significance and poor impact on fixed investment,

where as they have more influence on inventory investment. This

finding is also true with both 2 SLS and OLS results.

The finding that fixed and inventory investment are

inversely related is also true in both 2 SLS and OLS cases. The

observation that dividend decisions are autonomous of fixed and

inventory investment is also true in both the cases.

6.5 CONCLUSIONS :

1. The simultaneous equation model is over-identified and hence 2

SLS method of estimation was adopted.

2. Complete interdependence among all the three decisions

variables, investment, dividends and external finance is found

to be absent, mostly on account of autonomous dividend

decisions , independent of all of its explanatory variables

which influence the other dependent variables.
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3. Inverse relationship between fixed and inventory investment

is present in the sugar industry.

4. Interdependence between investment and external financing

decisions is observed.

5. Investment and dividend policies are not directly dependent

but are so, as a residual of profits minus retained earnings.

6. The effects of accelerators in explaining both fixed and

inventory investment are not serious in sugar industry in

terms of their statistical significance.

7. The results are free from econometric estimation problems like

multicollinearity, heteroscedasticity and auto-correlation.

Order Condition for Identification :

In a model of M simultaneous equations, in order for an
equation to be identified, the number of pre-determined variables
excluded from the equations must not be less than the number of
endogenous variables included in that equation, less one.

Rank Condition :

In a model containing M equations in M endogenous
variables, an equation is identified if and only if there exists
at least one non-zero determinant of order M-l, from the
coefficients of the variables excluded in one particular equation
but included in the other equations of the model.



SUMMARY AND CONCLUSIONS

In the present study three important aspects of investment

behaviour of Indian sugar industry namely investment, dividends

and external finance are analysed in the framework of flexible

accelerator model. The study is conducted for time series, cross

section and pooled time series cross section data of public

limited sugar companies which are non-governmental with a paid-up

capital of Rs. 5 lakhs or more. The data coverage is from

1965-66 to 1986-87. In the models on fixed investment and

inventory investment, the lag structure is extended to the

financial variables also. Linear as well as log-linear

specifications of the models are estimated, though only results

of linear forms are presented. The equations are estimated by

the method of ordinary least squares. The simultaneous equations

system constructed for examining the interdependence of the three

decisions is estimated by two - stage least squares.

In the analysis of fixed and inventory investment,

importance is given to the role of demand factors. The role of

dividend policies and investment outlays on external finance is

also examined . The interaction between fixed and inventory

investment expenditures is examined. Similarly, the

interdependence among investment, dividends and external finance

is also studied.
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The study reveals that demand considerations in the long run

have the least importance in the fixed investment decisions.

Also, financial considerations far outweigh demand factors in

fixed investment decisions. The results show that external

finance is preferred to internal finance in Indian sugar

industry. In inventory investment decisions, financial flows

prove to be very important determinants.

The results indicate that firms do not follow stable

dividend policies in respect of fixed capital investment decision

in the long run. The reason is that investment and external

financing decisions are not influenced by and at the same time do

not influence dividend policies. Thus, in the disposition of

profits, dividend decisions seem to be autonomous and therefore

business savings remain residual in character.

The analysis of external finance reveals that fixed and

inventory investment expenditures exert demand pull influence on

external financing activity. Dividend policies however, have not

shown any effect on external finance.

The effects of accelerators in the analysis of fixed

investment have not been significant. The reason for this may be

due to the extreme form of controls on price and distribution of

sugar, imposed by the government from time to time. In the case
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of fixed investment, the lag structure is extended to four

periods. The results, however, show that the lags of different

variables do not produce significant effects on fixed investment

beyond a period of two years. The other financial variables -

profits and retained earnings have not exerted any influence on

fixed investment. Of the three cases studied viz., cross

section, time series and pooled, the first one showed better

results in terms of summary statistics.

In inventory investment analysis also, the accelerator has

not exerted any influence on inventory investment. Unlike in the

case of fixed investment, the financial flows both internal and

external, prove to be very important determinants of inventory

investment. However, the lagged variables had not registered any

influence on inventory investment. This implies that there are

no long term lags or delays in orders and deliveries of

inventories in Indian sugar industry.

In the analysis of external finance, the results establish

that demand for external finance is inversely related to internal

sources of finance. Both fixed and inventory investment

expenditures have significantly influenced external financing

activity. This has been more so in the case of inventory

investment. The principle of increasing risk enunciated by

Kalecki, found support in the analysis of external finance.
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The simultaneous equation model constructed to examine the

inter-dependence of the three decisions, viz., investment,

dividends and external finance, has been estimated using the 2SLS

method. The results show the absence of a complete

inter-dependence among all the three decision variables

investment, dividends and external finance. However,

interdependence between pairs of these variables (not involving

dividends) is observed. Analysis of both OLS and 2SLS results

show that fixed and inventory investment bear an inverse

relationship between them. Similarly, inter-dependence between

investment and external financing decisions is observed.

However, there is no direct dependence between investment and

dividend policies. Dividend policies are found to be autonomous

of fixed and inventory investment decisions. The effects of

accelerators in explaining fixed and inventory investment have

not been observed in Indian sugar industry.
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