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LIBERALISATION AND GROWTH OF FIRMS IN INDIA

I
INTRODUCTION
 The objective of this study is to analyse the impact of the liberalisation policies introduced by the Government of India since 1991 on the growth of firms in India. The study covers the period 1994 – 2000 and includes all the manufacturing firms covered by the Capital Line data set
. Earlier studies on the impact of liberalisation on growth (growth of productivity/sales turnover) yielded ambiguous results (Bartelsman and Doms 2000 and Tybout 1992, 2000, Liu 1993 for a survey of the literature). By and large, the literature blames the use of aggregate production functions and regressions based on a cross-section of sectors and a cross-section of nations for the confusing findings. These studies argue that liberalisation results in the entry of new enterprises with a more recent vintage of technology which could result in the exit of some of the existing firms that cannot compete with the new entrants using a different technological paradigm. Therefore, due to the phenomenon of entry and exit of firms, the sector’s overall growth rate need not be high. In other words, liberalisation and introduction of new technologies could result in the Schumpeterian turmoil of creative destruction. Some of the studies (Bartelsman and Doms 2000 and Tybout 1992, 2000, Liu 1993, Nelson and Winter 1977, Nelson and Pack 1999) emphasise the heterogeneity of firms and technology and for this reason do not favour industry level or country level studies and the use of methodologies that assume uniform production functions, a representative firm for an industry, homogeneity of enterprises and the measurement of total factor productivity growth as a residual. In this study, we analyse the inter-firm differences in the growth rates over a seven-year period. The basic unit is the firm and we allow for the entry and the exit of firms during the sample period.

II
ANALYTICAL FRAMEWORK
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The neo-classical theory of the firm is not designed to explain the growth of firms (Hay and Morris 1991). Hence, following our earlier works (Siddharthan and Lall 1982; Siddharthan et. al 1994), we will be following the Marris (1964) managerial framework to explain inter-firm differences in the growth of capital stock.  The text book version (Hay and Morris 1991) of the Marris model has the following structure of equations:

Growth of demand:
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The equilibrium point can be represented by Eq. 4
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Substituting (3a) in (1)

Dg = (3 (
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where Dg is the demand for growth, d* is the rate of successful diversification, Sg supply of growth, I investment, K capital stock, ( the amount of new investment financed per unit of profit earned, (* the maximum value ( can take, ( Profits, ( profit margin, v capital output ratio, and ( is the profit rate. 

The model, as is well known, is not concerned with short-term fluctuations in growth but deals with long-term trends. In the model, the growth of demand is a non-linear function of the profit rate (equation 5) and the curve, also referred to as the profit – growth frontier, takes an inverted “U” shape and the growth of supply (equation 2) is a linear function of the profit rate. The equilibrium point is at the intersection of the growth of demand and supply curves. Empirically only the equilibrium points are observable and not the whole growth of demand curve. The profit - growth frontier is fixed for the given environment under which a firm operates. However, the environment (Marris also refers to it as the super environment) could change with the changes in technology resulting in the introduction of new products and processes and with changes in the policies of the government. With the change in the super environment, the growth of demand curve will shift. An individual firm’s shift in the profit-growth frontier, which is a function of firm specific variables such as multinational affiliation, international orientation and intangible assets like technology, brand name and goodwill and which enables the firm to exploit the changes in environment to its advantage/disadvantage is represented by Φ((). The growth function can then be rewritten as:

Dg= Φ(ε) + (3 (
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 If the shift is favourable, that is, Φ(() >0, then the firm could enjoy both higher profit and growth rates. Furthermore, because of multi-products, different firms could face different environments and different growth of demand curves. For the losers, however, the term Φ(()  is expected to be negative. Consequently the profit-growth frontier of such firms could experience an inward shift. Equation 5 represents the relationship between growth and other variables in a given environment. In this paper we intend to examine the growth of firms over a period of policy changes. Hence, we derive the equation that captures the policy changes during the time period, Δt. The change in growth rate due to policy changes can be represented by the following equation: 
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Here, 
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 represents the impact of policy changes on the annual growth rate of firms. That is, policy changes influence the environment under which the firm functions and the firm specific variables expressed by ( determine the annual shifts in the firm’s growth-profit frontier.


We argue in this paper that with the liberalisation measures introduced in India during the early 1990s, the super environment facing Indian firms changed. Earlier, Indian firms were not allowed to expand capacity, change product mix, introduce new products and processes and import machinery and technology without obtaining an industrial/import license. With the change in policy, firms were allowed to enter into joint ventures with multinational enterprises (MNEs) more freely, import technology from MNEs, import capital goods and expand capacities and introduce new products without obtaining an industrial license. In the early 1990s the Indian rupee was made convertible in the current account and imports were more freely allowed. Nevertheless, not all firms would have benefited from the liberalisation measures. There would have been gainers and losers (Pandit and Siddharthan 1998). For the beneficiaries of the liberalisation measures the growth of demand curve would have shifted favourably while for the victims it would have contracted. We have identified firm-specific variables which would have determined the shift in the growth – profit frontier and enabled the firms to grow faster/slower. These are the size of the firm, MNE affiliation as measured by the share of foreign equity in the total equity of the firm, import of technology, import of machinery, export orientation, vertical integration, and capital intensity. Furthermore, we argue that the impact of these determinants on growth will not remain constant over the years but will change during the process of liberalisation over the years.

Firm Size (Size):
The environment faced by large and small firms could be different. Larger firms have more options compared to smaller ones with regard to choice of technology, products and markets. By and large, smaller firms may not be able to produce goods where minimum size economies are significant and they may also be serving the more restricted local markets. As per this argument size is a definite advantage for growth and larger firms operate in a different environment in the sense used by Marris. However, most studies that tested for the importance of size on the growth of firms (Rowthorn 1971; Buckley et. al. 1978; Siddharthan and Lall 1982), did not find size an advantage for growth. Their samples, however, consisted mainly of very large firms (top 500 Fortune companies). Thus among the very large corporations size was not an advantage for growth. Size could be an advantage if the sample consisted of both small and large firms. For the Indian sample during the period of liberalisation, we expect the size advantages to get pronounced as the liberalisation process progresses. During the initial stages, size may not be important, but over the years due to increases in competition and import penetration size advantages will get pronounced. Larger firms may also be better positioned to enter into joint ventures with MNEs.

MNE Affiliation (MNE):
MNE affiliation can help firms to push the growth – profit frontier favourably as the MNEs enjoy a superior endowment of intangible assets, which includes technology, global networks, brand names and superior managerial practices (Caves 1996; Dunning 1993). Several studies show that MNEs and their affiliates enjoy higher productivity levels compared to local firms (Bartelsman and Doms 2000; Tybout 1992, 2000; Liu 1993). However, there is no evidence in literature that MNEs grow faster than the local firms.

Technology Imports (Royalty):
For modernisation and technological up-gradation and introduction of new products and processes, intra-firm transfer of technology through FDI need not be the only option. Firms can also import technology at arms length against royalty and lump sum payments. The liberalisation measures introduced in India during the 1990s made technology imports at arms length easier. Several Indian firms adopted this route to license technology and modernise their units (Siddharthan and Pandit 1998). 

Import of Machinery (MK):
Though India liberalised import of machinery to modernise plants, all firms may not have succeeded in importing the appropriate machines. There are imperfections in the international machinery market and the MNEs would be reluctant to sell them to unrelated third parties (Siddharthan and Safarian 1997). Furthermore, computer-integrated manufacturing systems are less standardised and in these systems software and tacit elements are integrated with the machinery. Hence in these systems the scope for unpacking of technology is limited (Radosovic 1999, pp. 70-72). Therefore, while some firms succeeded in importing the right type of machines, others did not. Those who succeeded introduced new products and processes and could shift the frontier and grow faster. We expect this variable to be very important in explaining the growth of firms in the post liberalisation period.

Export Orientation (Exports):
One of the important constraints for growth is the demand constraint and in particular the domestic demand constraint. Firms that are export oriented could overcome the domestic demand constraint and grow faster. The relationship between exports and growth is a complex one. There could be simultaneity in the relationship between the two variables. In the Indian case, however, the firms are not export intensive. Most firms serve the domestic market and the average export intensity of Indian firms is about 10 per cent and for the modern sector it is about 8 per cent. Hence we have considered this variable as an independent variable. That is, exports influence growth but not the other way around.

Vertical Integration (VI):
In the pre-liberalisation period most of the firms did not specialise and invest in improving the quality of inputs and other components, as that would have involved applying for a fresh industrial license. During the 1980s any change in product specification or improvement required the obtaining of a fresh industrial license. Under these circumstances, the firms sourced components from other Indian firms. Third party and market sourcing could create problems relating to non-compliance of delivery schedules and maintenance of high quality of the inputs. Under a protected environment these might not affect the performance of firms but in a liberalised regime, maintenance of product quality and reduction of inventory costs assume importance. Hence we expect vertical integration to increase in the post liberalisation years. 

Capital Output Ratio (COR):
In the Marris model (equation 3b) capital output ratio and growth are positively related. Accordingly we also hypothesise a positive relationship.

In the model the Dependent Variable is the Growth of Capital stock (GK). 
The Model:
GKit = ( t + (1 t Log Sizeit + (2 t MNEit + (3 t Royaltyit + (4 t MKit + (5 t Exportsit 

+ (6 t VIit + (7 t CORit + U

where i refer to the firm and t to the year. As hypothesised we expect ( and ( to change over the years. We capture the changes in the regression coefficients over the years by introducing intercept and slope year dummies.

III
SAMPLE AND VARIABLES
For estimating the model we use the Capital Line data set. The data set covers about 8000 firms, which include firms from the service sector, trading firms and banks. In our sample, firms belonging to the service sector have been excluded. Thus the sample consists of only manufacturing firms. The study allows for the entry and exit of firms and therefore we have not kept the number of firms fixed for the sample period. While considering new entrants, we have included them in the sample only after they had started their manufacturing activities. Thus firms that were in the initial stages of setting-up of their plant and machinery and had not yet commenced their selling activities have been excluded. On an average new firms take about two to three years to commence manufacturing activities. The sample consists of 7444 observations covering about 1369 manufacturing firms for the period 1994-2000. The sample covers the following industrial sectors: automobiles and their components (115 firms), cables (33), chemicals (108), electrical goods (61), engineering (106), electronics (67), fertilizers (26), food (68), glass (17), leather (34), metal products (28), paper products (58), personal care (17), pharmaceuticals (173), plastic goods (75), rubber (22), and textiles (361).

Variables: Dependent Variable:

GKit. Percentage growth rate of gross fixed assets per annum of the firm. Subscript i refers to the firm and t to time.

Independent Variables:
Sizeit. Size of the firm as measured by sales turn over.

MNEit. Percentage share of the foreign collaborator’s equity in the total equity. In a wholly owned subsidiary it will be 100%.

Royaltyit. Royalty and technical fee payments made abroad as a ratio of sales turnover.

MKit. Payments made for import of capital goods as a ratio of sales turnover.

EXPORTSit. Export of goods as a ratio of sales turnover.

VIit. Vertical Integration, ratio of value added to sales turnover.

CORit. Capital output ratio, ratio of gross fixed assets to value added.

Certain other variables like the import of components, materials and leverage were also tried as independent variables. Since they did not emerge significant they have not been reported.

The variables are in current prices and have not been deflated by the price index. However, time dummies (both slope and intercept), have been given to capture annual price and other policy changes. This method was preferred for the following reasons. During the period of liberalisation new products and processes were introduced and the price index does not capture the quality changes and the introduction of new products. Prices of products of different vintages in industries with fast technological change are not comparable. Since the impact of liberalisation was mainly on the quality of the products, it was considered more appropriate to introduce time dummies. In other words, we are mainly dealing with a cross-section of firms and expect the value of the coefficients to change over the years and we capture the changes by introducing intercept and slope time dummies.

IV
STATISTICAL RESULTS
Table 1 presents results that are corrected for heteroskedasticity. We also introduced industry dummies to capture the possible differences in the behaviour of the 17 industries and they are presented in the Appendix 1. Since most of the industry dummies were not statistically significant they will not be discussed in the text. In addition to the determinants presented in the table, we tried other variables like the leverage ratio, import of components and raw materials but none of these turned out to be significant. 

// Insert Table 1 and 1a //

Table 1 presents the estimates of the model specified in Section II. In the table, independent variables are given in the columns and the intercept and slope dummies are presented in the rows. The base year specification (for the year 1994) is presented in the first row. Under the column “Constant” the intercept dummies for the respective years are presented. Other columns from the row “Var*95” onwards present the values of the slope dummies for the respective years. The last column gives the probability values of the Wald Test of joint significance of the variables interacted with a given year dummy.
 The test supports the validity of our using intercept and slope time dummies. There have been significant changes in the value of the coefficients over the years.


In Table 1, the intercept dummies have negative signs for all the years indicating a declining investment rate after taking into account the influence of the determinants specified in the model. The actual decline in the percentage growth of gross fixed assets is presented in Table 1a. This behaviour is mainly due to the policy changes introduced during the 1990s. Soon after the introduction of liberalisation policies there was a rush of investment by the corporate firms. This was mainly because during the earlier regime, firms were not allowed to expand capacities and import capital goods and technology without obtaining an industrial and import license. Once the restrictions on capacity expansion were removed there was a rush for investment. During 1995 the growth rate was more than 100 per cent. Such high growth rates are not sustainable in the long run and the growth of capital stock should settle down to more realistic levels. The average growth rate for the entire period has been very high, about 40 per cent. Along with the decline in the mean growth rate from the unrealistically high to more realistic levels, the standard deviation of the growth rates has also declined significantly.


The slope coefficients of the size variable have also been changing over the years. During the earlier period, size was not an advantage for growth. In the base specification the sign of the coefficient was negative and significant. For 1995 the coefficient was not significant indicating that the 1995 behaviour was not different from the 1994 behaviour. However, since 1996, the sign of the size coefficient has turned positive and is significant for most of the years. Thus in the liberalised regime size advantages have emerged important to withstand global competition. 


MNE affiliations in terms of equity participation also show a similar (though weaker) trend to the firm size. In the base specification it is significant with a negative sign at 1 per cent level. The sign of the MNE coefficients turn positive after 1996 and the value of the coefficients for 1997 and 1999 are large enough to offset the negative impact of the base specification value. However, the post 1997 coefficients are significant at only the 10 per cent level. This could be because the liberalisation regime has not increased foreign direct investments (FDI) in India. Since 1997 FDI inflows into India have been declining steadily. They have declined from $3577 million in 1997 to $2635 million in 1998 to $2168 million in 1999. Moreover, India’s share in world FDI inflows is a mere 0.5 per cent. FDI’s role in gross capital formation in India is also meagre, less than 3 per cent. Under these conditions the relatively low level of significance (at 10 per cent level) of the MNE variable in the table is not unexpected. The coefficient of Royalty was positive in the basic specification and was significant at the 10 per cent level. However, the sign turned negative during 1995 (significant at the 5 per cent level) and 1996 (significant at the 10 per cent level). Since 1997 the slope coefficients of Royalty have not been significantly different from the base specification coefficient. Therefore, it is possible to conclude that in recent years technology imports have been having a (weak) positive influence on growth. Furthermore, exports also did not contribute to growth. During this period, the growth of Indian firms depended mainly on domestic sales and not on exports. On an average the sample firms exported about 11 per cent of their sales.


Import of capital goods, on the other hand, has turned out to be an important determinant of growth during recent years. The main source of technology transfer and the chief mode of modernisation of manufacturing units have been import of capital goods (Siddharthan and Safarian 1997). Thus while expenditures on royalty and technical fee accounted for hardly 0.4 per cent of the sales revenue, capital goods imports amounted to more than 3 per cent of the sales revenue. An earlier study using neo-Schumpeterian investment function also found capital goods imports important in explaining investment (Pandit and Siddharthan 1998). The importance of technology transfer through the import of machinery with their embodied software and tacit components is emphasised in literature (Radosovic 1999, pp. 70-72).

The roles of vertical integration and capital output ratio changed significantly over the years. During the initial years –1994-95 – vertically integrated firms did not grow. On the other hand firms that subcontracted grew faster. However, during the post 1996 period vertically integrated firms grew faster. This radical change in the influence of vertical integration on the growth of firms could be due to the increased importance of factors like product quality, reduction of uncertainty in production processes, better management of demand fluctuations, timely delivery and the need to reduce inventory costs due to global competition. Therefore, firms started manufacturing high quality components in-house rather than buying them from third parties. The removal of licensing restrictions also helped these firms to increase in-house production. This feature has also got reflected in the capital output ratios. During 1994 COR had a negative sign. Since 1995 it has turned positive indicating capital intensity and higher in-house content. Nevertheless, value addition to sales ratio is less than 40 per cent and about 60 per cent of sales is still sourced from outside vendors. 

V
CONCLUSION
The neo-classical economic theory does not have a model to analyse the growth of firms. Therefore, this paper follows the Marris framework and introduces certain important modifications in the Marris (1964) model to analyse the impact of the series of liberalisation measures introduced by the Government of India since 1991 on the growth of Indian corporate firms. In particular, using the Marris framework, the paper argues that policy changes introduced since 1991 would result in a change in the environment under which the firms functioned. Nevertheless, the ability of the firms to shift their growth-profit frontier will depend on firm specific characteristics like international orientation, affiliation and strategic alliances with multinational enterprises, size of the firm, capital intensity and vertical integration. Furthermore, the impact of firm-specific determinants will vary over the years in accordance with the progress of the liberalisation measures. Thus all the coefficients of the determinants will vary with time. This is an important feature of the model. The results of the study show that during the initial years, firm size, MNE affiliation, capital intensity, vertical integration and import of capital goods had a negative impact on growth. However, in recent years the impact of these variables has turned positive and significant indicating the important changes brought about by globalisation.


Soon after the introduction of liberalisation measures there was a surge in the investment and expansion programmes of the sample firms. The average growth in capital stock during 1995 was more than 100 per cent. This was mainly due to the removal of shackles by the government and the desire of the firms to reap early entrant advantages in introducing new and better quality goods. However, this extraordinarily high investment rate could not be sustained and the investment rate settled down to more realistic levels. During the controlled regime, since expansion of capacity in a given product line was not easily granted, firms opted for product diversification rather than specialisation. After liberalisation, expansion activities became more focussed and firms turned to vertical integration aimed at improving product quality and delivery schedules. The sign of the coefficient of vertical integration changed to positive after 1995. Arm’s length purchase of technology against lump-sum and royalty payments also influenced inter-firm differences in investment rates, though its impact was not strong. Perhaps liberalisation policies with regard to arm’s length purchase of technology affected all firms more or less equally there by reducing its impact. Furthermore, the sums involved in technology payments were not large. However, inter-firm differences in the import of capital goods were substantial and this variable significantly influenced the investment behaviour of the sample firms. In the case of computer aided numerically controlled machines, the software and the tacit components were inbuilt and the machines were also activity specific. Thus unlike for the machines of the earlier vintage, the search, acquisition and transaction costs are high for the purchase of new machines. Firms that were successful in acquiring these machines grew faster. Thus liberalisation policies had  different impacts on different sets of firms. Values of the determinants of the firms’ shift in their respective growth-profit frontiers differed. Also, the impact of the determinants changed over time.
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Table 1

Determinants of Growth of Capital Stock of Indian Firms

(All firms)

	
	Constant
	Log Size
	MNE 
	Royalty
	MK
	Exports
	VI
	COR
	W-Test:p value

	Base Sp
	189.85*
	-25.61*
	-0.35*
	9.82@
	-2.55
	156.28
	-163.14*
	-1.20*
	

	“t”
	(3.72)
	(-2.77)
	(-2.49)
	(1.83)
	(-0.16)
	(1.44)
	(-2.98)
	(-1.21)
	

	Var*95
	-65.84
	-0.88
	-0.18
	-1775.5#
	-12.29
	4.50
	26.13
	42.34@
	0.00*

	
	(-0.45)
	(-0.04)
	(-0.33)
	(-0.74)
	-(0.06)
	(0.02)
	(0.31)
	(1.64)
	

	Var*96
	-127.11*
	15.45
	0.33@
	-691.56@
	706.65*
	-165.18
	158.57*
	3.32
	0.00*

	
	(-2.39)
	(1.59)
	(1.62)
	(-1.79)
	(3.27)
	(-1.49)
	(2.89)
	(1.00)
	

	Var*97
	-185.92*
	25.44*
	0.44@
	44.09
	5.45
	-174.19
	166.35#
	10.14
	0.015#

	
	(-3.33)
	(2.65)
	(1.64)
	(0.14)
	(0.31)
	(-1.57)
	(2.22)
	(1.51)
	

	Var*98
	-188.35*
	28.91*
	0.13
	921.91
	29.71
	-158.02
	162.55*
	2.92*
	0.012*

	
	(-3.67)
	(3.11)
	(0.78)
	(1.34)
	(1.39)
	(-1.45)
	(2.97)
	(2.40)
	

	Var*99
	-181.06*
	25.84*
	1.09@
	-6.55
	531.27#
	-156.60
	161.94*
	1.28
	0.005*

	
	(-3.53)
	(2.77)
	(1.84)
	(-0.01)
	(2.10)
	(-1.44)
	(2.96)
	(1.29)
	

	Var*00
	-164.55*
	23.31*
	0.27@
	-121.44
	272.53*
	-157.89
	161.46*
	0.88
	0.003*

	
	(-3.14)
	(2.46)
	(1.71)
	(-1.14)
	(2.89)
	(-1.45)
	(2.95)
	(0.73)
	

	Mean
	44.38
	3.57
	5.46
	0.0044
	0.032
	0.11
	0.39
	3.30
	

	SD
	310.38
	1.70
	14.64
	0.23
	0.64
	0.23
	1.09
	8.10
	


No. of observations  7442; R2 = 0.1188; F = 18.10. * significant at 1%, # at 5% level and @ at 10% level. Equations are estimated using Eviews package and are corrected for heteroskedasticity. 
Base Sp refers to the base year, that is, 1994 specification. Var*95 refers to the respective variable given in the columns multiplied by the time dummy. Mean refers to the arithmetic mean of the variables and SD is their respective standard deviations. Under the column constant the mean and SD of the dependent variable is given. We also tried other determinants like leverage ratio, import of components and raw materials and did not find them significant and hence have not reported in the table. W-Test refers to Wald Test of joint significance of the variables interacted with a given year dummy.

Table 1a

Growth of Gross Fixed Assets 1994-2000

(All firms)

	Year
	Mean Growth
	Standard Deviation

	1994
	59.71
	241.33

	1995
	125.09
	751.06

	1996
	51.24
	178.99

	1997
	21.63
	173.34

	1998
	19.27
	50.32

	1999
	18.38
	82.99

	2000
	15.19
	70.08

	Entire period
	44.38
	310.38


Appendix I

Table A1

	Dependent Variable: Growth of capital stock

	Method: Least Squares

	Sample: 1 7444

	Included observations: 7442

	Excluded observations: 2

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	Constant
	67.74823
	15.22851
	4.448776
	0.0000

	Log Size
	-6.661423
	2.328466
	-2.860863
	0.0042

	MNE
	-0.256331
	0.258379
	-0.992074
	0.3212

	Royalty
	-3.674731
	15.78795
	-0.232755
	0.8160

	MK
	23.01728
	5.589370
	4.118046
	0.0000

	Exports
	38.27576
	16.38164
	2.336504
	0.0195

	VI
	-5.986694
	3.355085
	-1.784364
	0.0744

	COR
	2.853528
	0.454196
	6.282586
	0.0000

	Y1995
	61.96813
	14.38255
	4.308563
	0.0000

	Y1996
	-11.65815
	14.07556
	-0.828255
	0.4076

	Y1997
	-33.63885
	13.84641
	-2.429428
	0.0151

	Y1998
	-45.53346
	13.79479
	-3.300772
	0.0010

	Y1999
	-47.58414
	13.90259
	-3.422681
	0.0006

	Y2000
	-44.35645
	15.26978
	-2.904851
	0.0037

	AUTO
	2.494048
	13.78944
	0.180866
	0.8565

	CABLE
	1.713212
	23.77401
	0.072062
	0.9426

	CHEM
	-13.32472
	14.60206
	-0.912523
	0.3615

	ELECTRI
	-1.343384
	18.06679
	-0.074357
	0.9407

	ELECTRONICS
	4.308772
	17.51674
	0.245980
	0.8057

	ENGG
	-1.027387
	15.01550
	-0.068422
	0.9455

	FERT
	-1.255620
	26.16537
	-0.047988
	0.9617

	FOOD
	29.76008
	18.65884
	1.594959
	0.1108

	GLASS
	-27.83602
	31.71765
	-0.877619
	0.3802

	LEATHER
	38.45951
	25.49481
	1.508523
	0.1315

	METAL
	10.38549
	26.18356
	0.396642
	0.6916

	PAPER
	-10.20724
	19.27121
	-0.529663
	0.5964

	PCARE
	1.784154
	31.37219
	0.056871
	0.9546

	PHARMA
	43.25606
	12.26994
	3.525369
	0.0004

	PLASTIC
	7.188701
	17.47422
	0.411389
	0.6808

	RUBBER
	139.0020
	28.89818
	4.810062
	0.0000

	R-squared
	0.031122
	    Mean dependent var
	44.37484

	Adjusted R-squared
	0.027331
	    S.D. dependent var
	310.3836

	S.E. of regression
	306.1127
	    Akaike info criterion
	14.28981

	Sum squared resid
	6.95E+08
	    Schwarz criterion
	14.31768

	Log likelihood
	-53142.37
	    F-statistic
	8.209776

	Durbin-Watson stat
	1.994032
	    Prob(F-statistic)
	0.000000


Appendix II

Wald Test is basically used for testing specification and dynamic structure of the relationship between the variables. Other tests such as Chow can also be used for specification and stability test. However, F-statistics reported in the Chow test have an F-distribution only if the errors are independent and identically normally distributed. This restriction implies that the residual variance in two sub-samples must be equal, whereas we can compute a Wald statistics (see Davidson and Mackinnon 1993 for details) for structural change with unequal sub-sample variances. Hence the Wald test was considered to be the most appropriate to test the year-wise specification and the relationship between the variables. In this paper we have tested the specification for individual years. For model specification test of a year, the data were split into two groups, that is, data for that particular year and the data for other years. For instance, to test the specification of the model for 1995, the data were split in two groups, namely: (1) data for 1995 of all the firms, and (2) the entire dataset excluding 1995. Then the Wald statistics was computed for two sub-samples. Similarly the test statistics was computed for other years.

� The Capital Line data set is being marketed and maintained by M/s Capital Market Pvt. Ltd. It covers the data of all the firms that are registered with various stock exchanges in India. There are about 8000 firms in the data set. The data set includes the information on about 300 attributes such as financial, collaboration with MNE: technological as well as financial, type of raw material used i.e. imported and local, historical data of firm, product mix, and performance indicators of firm. Although Capital Market maintains data from the mid-eighties, we have used the data of the post-liberalisation period. 


� See Appendix 2 for details of Wald Test.
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