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The Effect of Competitiveness and Productivity growth on Exports of Indian private firms



Abstract This paper formulates a model of optimal export decision of private firms and then empirically studies the effect of firm size, import of raw materials and capital goods, competitiveness (measured in terms of price-cost-margin (PCM)), and productivity growth on export performance of Indian private firms during the period 1975-1986. The paper finds that while competitiveness, and value-added growth improved in all industries, the export performance and productivity growth improved only in a few industries. Furthermore, while import of capital goods and raw materials had significantly positive effects on exports in almost all industries, competitiveness had significant positive effect only in the lighter industries (food and beverages, and textiles), productivity growth did not have significant positive effect in any industry, and firm size had significant positive effect on exports only in petro-chemical industry for firms of size higher than a threshold level.
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The Effect of Competitiveness and Productivity growth on Exports of Indian private firms 1. Introduction Since its first Industrial Policy Act in 1948 until the early 1990s, India restricted its foreign competition by introducing high tariffs and quantitative restrictions on imports; India also restricted its domestic competition by reserving a large number of goods for production by small scale firms, with licensing schemes to curb the capacity expansion of existing firms and to create entry barriers for new firms in most industries; India restricted its scope to modernize technology by setting a very low upper limit on royalty payments for purchase of technology from abroad, and virtually banning direct foreign investment. The consequence of these policies was that by the mid-eighties, India faced with severe problems with productivity growth, competitiveness, export performance, and foreign exchange reserves. Indian policy makers took note of the potential adverse effects and set up committees to investigate the causes of poor economic performance. Based on the recommendations of these committees and other academic studies (Ahluwalia [1985], Raj [1976], and Srinivasan and Narayana [1977] and Bhagwati and Srinivasan [1975, 1993]), the Government of India undertook a partial liberalization of the above regulations somewhat thoroughly in 1980. I sketch this policy evolution in the next section. The main objectives of the liberalization policies were to provide incentives for firms to improve their growth performance in exports, value-added and factor productivity. One form of export incentives was to allow private firms to import raw materials and capital goods in commensurate with their exports earnings. The literature on the determinants of exports at the firm level that incorporates imperfect market structure is very limited.



The theoretical trade models that incorporate imperfectly



competitive market structure assume that firms within an industry are homogeneous in terms of
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technology or cost function. The focus of this literature is to find conditions under which there is intra-industry trade and to study the welfare effects of various trade policies, see Helpman and Krugman [1985] and references there in.



The firm level empirical analyses of exports



incorporating imperfect market structure are limited mostly to developed countries. For instance, Glejser, Jacquemin and Petit [1980] test the implications of imperfect market structure on exports performance of Belgian firms, Wakelin [1998] studies the effect of firm level R&D expenditures on the export performance of British firms, and Sterlacchini [1999] studies the effect of non-R&D type innovative activities on exports of small Italian maniufacturing firms. Firm level empirical studies on India mostly focus on the effect of firm size and R&D expenditures on export performance (for instance, see Kumar and Siddharthan [1994], Patibandala [1995] and Hassan and Raturi [2002]). There are no theoretically grounded empirical studies on India’s exports that also link export behavior to competitiveness at the firm level. In this paper I first formulate a model of optimal export decisions of private firms within an imperfectly competitive market structure, incorporating the protected environment that was created by the policies mentioned above. I examine the theoretical predictions of the model regarding the effects of firm size, productive efficiency, and domestic and foreign competition on exports. I then use panel data for a sample of Indian private firms over the period 1975-1986 to examine these predicted effects. This 12 year period is also suitable for assessing the effect of the partial import liberalization and export promotion policies that India introduced in 1980. More specifically, I investigate whether Indian industries had significantly higher value-added growth in the early eighties.



Did the export performance, competitiveness and the total factor



productivity growth rate of Indian industries improve in the eighties as compared to the seventies? How did the competitiveness and productive efficiency of Indian firms affect their export performance? Section 2 is an overview of the evolution of the Indian government's policies that are relevant to this paper. Section 3 describes the data and the variables that are used in this study
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and also compares the value-added growth performance during 1975-80 with its performance in 1981-1986. Section 4 provides a model of export decision of private firms and then examines the effects of firm size, competitiveness, and productivity on exports. In section 5, I use this model to formulate an econometric model of exports for estimation and policy analysis.



Section 6



concludes the paper.



2.



An overview of India's industrial, trade and technology import policies



I highlight the evolution of only those policies that are relevant to this study. Detailed information about India's industrial policies can be found in various issues of India's Industrial Policy Acts. The broad objectives of India's industrial policies since the First Five Year Plan have been the improvement of growth in output and productivity in the industrial sector, the encouragement of production by small scale firms in order to generate higher employment, the control of monopolies to reduce concentration of business wealth, and the achievement of selfreliance. Another objective of Indian licensing policies was to encourage domestic production of most inputs needed for the production of infrastructure goods by the public sector. Influenced both by a perception of export pessimism and adherence to the principle of infant-industry protection, Indian policy makers have followed the import substitution strategy for industrialization. The principal policy instruments to achieve these goals have been a system of industrial licensing, reservation of certain goods for production by small scale firms, import tariffs and quotas, restrictions on import of foreign technology and a virtual ban on direct foreign investment. Many of these restrictions were, however, relaxed to some extent in later years as described in the following sections.



2.1



Industrial licensing policies



The Industrial Development and Regulation Act of 1951 required a firm to acquire a license to
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expand capacity or to produce new goods unless it belonged to the small scale industries group, or had total assets below a certain size, or did not exceed a certain foreign exchange limit for the import of raw materials and capital goods. In the mid sixties it was felt that the licensing policies did not curb the monopolies. The Monopolies and Restrictive Trade Practices (MRTP) Act was enacted in 1969, curbing expansion of big firms and restricting large firms from producing the goods that were reserved for production by small scale firms. Firms were allowed a normal expansion up to 25% in five years period. Later in 1975 the relaxation of the licensing policy allowed 15 engineering firms to have an automatic increase in their licensed capacity of an additional 5% per year. In 1980 the same privilege was extended to more firms in 19 other industries. At the same time, perversely, however, the number of reserved commodities for small scale production grew rapidly from 180 during 1967-1977, to 500 during 1977-1980, and to 800 since 1980.



2.2



Trade policies



India's trade policy regimes until the mid seventies have been extensively examined by Bhagwati and Desai (1970), and Bhagwati and Srinivasan (1975) and more recent policy developments are studied in Srinivasan [1996]. I will sketch the development of only those policies that have a direct bearing on the present analysis. India's import policy until the mid seventies had been guided by the objective of blanket import substitution originating from the announcements of the Imports and Exports (Control) Act of 1947 and the Import Trade Control Order of 1955. To protect the infant industries, the new entrants were required to acquire import licenses to import raw materials and components, and capital goods. Apart from these quantitative restrictions (QR), additional protection to domestic producers were provided by imposing high tariffs on import of all goods. The maximum possible protection was provided to a firm if it was undertaking production of an imported good that was
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not domestically produced, so long as the newly produced good would be available to the whole domestic market, import of the good was totally banned, and the producer of the good was given the privilege of charging any price, to import technology, raw materials and components initially. The small scale producers were given privileged access to imported raw materials, components, and capital goods. (Initially in the fifties and early sixties the output, especially in the capital goods sector grew rapidly in response to the import substitution policies and heavy investment in the capital goods sector). The adverse effects of all these policies were soon felt with the depletion of foreign exchange reserves and a negative rate of growth of exports. To improve the balance of payments, the Rupee was devalued in 1966, and the registered exporters were given temporary concessions to import raw materials commensurate with their export earnings.



2.3



Foreign direct investment and import of foreign technology



Direct foreign investment in India has been directly discouraged by imposing severe limits on equity holdings by foreigners and also by limiting them to the production of only a few reserved goods. The detailed rules regarding this are laid down in the Foreign Exchange Regulation Act (FERA) of 1973 (the firms belonging to this group are known as FERA firms). This Act drove out virtually all foreign investors from Indian industries. The main channel of technology transfer was purchase of foreign technology. To reduce foreign exchange use and also to encourage indigenous production of technology, the Government of India imposed severe limits on royalty payments to foreigners. However, to encourage indigenous generation of technology, the Indian government had provided tax incentives for investing in in-house R&D to any firm that has an established R&D laboratory. 2 As a result of the limit on royalty payments, the firms could not afford to purchase the most recent technology. This was particularly true in the machinery and 2



The effect of private R&D on creating industry-wide R&D spillover and the effect of individual R&D and spillover R&D on productivity growth of individual firms have been studied in Raut [1995]. The factors that affect private firms' decisions to purchase technology from abroad, domestic sources, and to invest in in-house R&D laboratory are investigated in Lall [1983], Kartak [1989] and Raut [1988].
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heavy industries where technologies change very rapidly and new technologies are very expensive. As a consequence, Indian technologies lagged ten to fifteen years behind recently available technologies, especially in the heavy goods industries.



2.4



Consequences



The scopes to expand production, to use modern technology, and to face higher domestic and foreign competition were limited. These had important effects on the unit cost of production in many industries, especially in the machinery, metal products and petro-chemical industries in which the technology in the rest of the world changes rapidly. The above mentioned regulations created a large public sector, a high cost large industrial base, and stagnation of the overall economy. These basic production inefficiencies and high costs were transmitted down the line to other producers, who, being restricted from importing cheaper and better quality inputs, had to use the domestic producer's high-cost or low-quality products as inputs. A serious consequence was that up until the early eighties, the Indian manufacturers lost international competitiveness and export shares in the world markets (see Nayyar [1978]). Another consequence was that almost all sectors exhibited severe stagnation and negative productivity growth during this period (see for instance the study by Ahluwalia [1985]).



2.5



Policies in the early eighties



To correct these severe policy mistakes, the Indian government initiated limited import liberalization policies in its 1980 Industrial Policy Statement. The main focus of these policies was to improve productivity growth and increase export earnings. Since the exporters had lost international competitiveness - being forced to use high-cost domestic inputs, they were granted the opportunity to import raw materials, machine components and capital goods on more liberal terms; limits on royalty payments of exporting firms were raised substantially upward, and
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sometimes they were also given cash benefits and duty exemptions on imports to make up for their use of high-cost domestic inputs; the exporting firms were also allowed to expand capacity so long as it was not a MRTP or a FERA firm and it was not producing the goods reserved for small scale firms and the expansion of the excess capacity was exclusively for export purposes. MRTP or FERA companies were allowed to expand capacities either in certain restricted industries (known as Appendix I industries) or in the industry of their choice, provided they agreed to a 60% export obligation. In order to encourage direct foreign investment, a better environment was created for foreigners and non-resident Indians to invest in India. For instance, foreigners were allowed to hold up to 40% of the equity in FERA companies. Import restrictions, MRTP/FERA acts, and licensing policies were further liberalized in 1985. However, I do not discuss these since my data does not extend to that period. For details of these policy changes, see Economic Survey, Government of India, 1985-86.



3. The Data Set Data on variables such as net sales, fixed assets, and wages and salaries were taken from Bombay Stock Exchange Directory. Data on exports and imports of capital goods and raw materials came from annual reports of the individual companies that are registered with the Ministry of Company Affairs. According to each firm's primary output, I assigned a 3-digit Standard Industrial Classification (SIC)code taken from the Annual Survey of Industries (ASI) volumes published by CSO (Central Statistical Organization). The nominal variables were converted into real terms by using wholesale price index numbers, which came from Revised Numbers for Wholesale Price Indices, the Ministry of Industry, Government of India. The variables output, value-added, capital stock, and labor hours were not directly available for firms. The output variable was measured by real value of net sales; the variable labor hours was constructed by dividing the wages and salaries of a firm by the wage rate of the industry at the
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three digit SIC level that the firm belonged to. Similarly, the value-added was constructed by multiplying the output level of a firm with the three digit industry level ratio of value-added to output. Capital variable was taken to be the real value of fixed assets. I restricted the sample to those firms that were registered with the Bombay Stock Exchange Directory and the ministry of Company Affairs and had their paid-up capital at least 50 lakhs. There were about 2500 firms registered with the Ministry of Company Affairs, out of which only about 900 firms were registered with the Bombay Stock Exchange Directory. I had to further restrict the sample to firms having at least three consecutive years of data during the two periods to satisfy the data requirements for the econometric analysis. This led to 415 firms in the sample. I defined a firm to be exporting if it had positive exports during the period 1975-1986. Although it would be ideal to carry out the study at the 2-digit industry level, due to paucity of data in certain industries, I regrouped the two-digit industries according to their technological similarities into five broad categories as shown in column 2 of table 2. Column 3 of the table gives the number of firms and column 4 reports the percentage of firms that are exporters in each industry.
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Table 1: The industrial Classification of our Study Industry



2-digit industries



# firms



% of exporting firms



Food and Beverages



food products (20-21); beverages and tobacco (22)



47



32.35



Textiles



cotton (23); wool, silk, and synthetic fiber (24); jute (25);and textile products (26)



98



32.61



Petro-Chemical



rubber, plastic, petroleum and coal products (30); chemical products (31); non-metallic mineral products (32)



149



40.54



Metal Products



basic metal and alloys (33); metal products (34)



56



39.34



Machinery



machinery and machine tools: non-electric (35), and electrical (36)



65



42.86



415



37.94



Overall



3.1



The value-added growth during 1975-1980 and 1981-1986 There are some disagreements as to whether value added growth rates of Indian



manufacturing firms were significantly higher in the early eighties than in the seventies. Ahluwalia [1985] among others found that, at least until 1982, most sectors had stagnant growth rates. The official statistics, on the other hand, showed substantial improvements in growth rates. From the beginning of 1980, CSO changed their base period and weighing system for aggregation of industries and reclassified the industries in reporting ASI (Annual Survey of Industries) data. These changes led to upward biases in the growth rate of output in the eighties (see Kurien [1989]). Nagaraj [1989] used CSO's revised industrial data for 80's (these were published in 1989) and came to the conclusion that there had been substantial improvements in the growth performance of most sectors during the eighties; he attributed these achievements to the liberalized Industrial policies of the eighties.
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Using firm level data, one can avoid the aggregation problems mentioned above. I compute average growth rates of an industry as follows: Using a log-linear regression, I compute the annual exponential growth rate of value added for each individual firm and then take an weighted average over a period and industrial group with weights proportional to a firm's average value added during the period. These growth rates are reported in table 2. From table 2 it appears that the value added growth rates had significantly improved in all industries with the exception of the textiles industry; the growth rate of value added in the metal products industry, however, remained negative during the eighties. The textile industry's poor performance in value-added growth might be, however, due to its serious labor disputes and strikes that occurred in the early eighties. The impact on the overall economy of such diverse growth performances of the individual industries can be understood from the value added contributions of these industries. The food and beverages, petro-chemical, and machinery industries which had significantly high positive value added growth rates in the eighties contributed about 41 percent of total value added in the manufacturing sector; the textile and metal products industries, which showed negative growth rates in value-added, contributed about 36 percent. Thus, it is apparent that a major part of the manufacturing sector did not come out of stagnation until the mid eighties 3



3



This supports Ahluwalia's [1985] findings based on 2-digit industry level study that the manufacturing industries did not come out of stagnation until 1982.
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4. A model of optimal export decisions of Indian firms I first present a model of optimal export decision of private firms operating in an imperfectly competitive market structure that was created by the restrictive trade and industrial policies. I use the model to examine how the volume of export is related to domestic competition conditioned by various industrial policies, foreign competition conditioned by import tariffs and quotas, and technological backwardness fueled by the restrictive technology import policies.



These



predictions are then used to formulate an econometric model of export for empirical analysis at the firm level.



4.1 Market Structure I assume that given the protective environment created by the Indian policies, the firms act as monopolists in the industry, each producing a product similar to others but differentiated by variety. Each firm takes the output levels and prices of other firms, the tariff rates and the volume of imports of similar goods as fixed and act as a monopolist in the residual market. The firm assumes that its actions in its own market do not influence other firms’ demand curves, and hence, their actions, and also do not affect the volume of imports in the industry. Or in other words, each firm is small relative to the total size of the industry, but in its own market it acts as a monopolist. Thus, the firm takes the export price net of transport cost pw as given and decides the volume of export (if it decides to export at all), and the price and quantity of its product for the domestic market. All other firms in the industry act the same way, but they are heterogeneous with respect to their technology and firm size. More specifically, I assume a monopolistically



13



competitive industrial structure. 4 Assume that when the price is same, the consumers prefer a foreign variety over a domestic variety of a good. So the domestic producers act in the residual market. In this residual market, each producer may try to grab as much of the market share as possible by advertising and creating consumer confidence in their product by various methods. I assume that these activities to be either absent or all firms are identical in this respect. 5 That means all firms have identical inverse demand functions and the intercept and the slope of the identical inverse demand curve of firms depend on the strength of domestic competition and foreign competition. The higher is the either type of competition, the lower are the intercepts and slopes of the inverse demand curves. I parameterize the level of competition that a firm encounters by d and denote its inverse demand function by p(q; d), where q is the output level. A typical inverse demand curve and the corresponding marginal revenue curve are shown in figure 1 as AR and MR respectively. The cost function represents the technology. I assume that the average cost to produce a given level of output consists of a fixed cost, which depends on the installed capacity, and a variable cost, which is assumed to be increasing at the output levels above the installed capacity. This leads to a U-shaped average cost curve, shown in figure 1 as AC. The output level at which the average cost is minimized depends on the installed capacity: The higher the installed capacity is, the higher is the output level q at which the average cost is minimized. Thus installed capacity can be characterized by the horizontal position of the tip of the average cost curve. The Indian firms were restricted from importing foreign technology in every possible way: They were restricted in importing blue prints of technology due to limits on royalty payments to foreigners, and also from importing capital goods with embodied foreign technology
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An alternative formulation would be the oligopolistic market structure in the domestic market. There are, however, not enough empirical studies to ascertain which structure is relevant for Indian firms. It is more likely that the monopolistic competition framework is more appropriate to model the industrial structure of lighter industries, and oligopolisitic competition for heavier industries. 5 This is a simplifying assumption for our empirical analysis, since I do not have information on such activities in my data set.
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because of high tariff rates on such imports. I assume that given a firm’s licensed capacity, the firm obtained its technology from various sources at different times and that the firms varied in their managements, and thus differed in their cost curves. Given their licensed capacity, I represent the variations in cost curves across firms by a parameter c and denote the cost function by C(q; c). The corresponding marginal cost curve and average cost curve are shown in figure 1 as MC and AC respectively. Under the assumption that production function is homothetic, and technological change is











  



factor neutral, the cost function can be represented by c w, y;c   w   c  g y , where w is a vector of factor prices and  ,  and g are functions. I assume that the technologies across firms are such that the firms have a common input aggregator function, but firms vary in their productivity level and the factor prices are constant across firms and over time. It is then easy to



 



see that  c



represents the growth factor of total factor productivity with respect to a



reference firm in the base period for which  c  is normalized to 1. Thus for firms with a given level of capacity, the technological variations can be represented by  c  which can be indexed by the vertical position of the tip of the average cost curve. I assume further that the firms in the world market are perfectly competitive and have achieved their long-run equilibrium and thus the world price pw is the same as the tip of the longrun average cost curves of the exporting firms in the world market. Because of the limitations mentioned above the unit cost of production of an Indian firm is higher compared to that of its peers in the world economy. This fact in the following diagram is reflected in having the tip of an Indian firm’s average cost curve at a higher level than the world price level pw. In sum, three parameters that characterize the market structure of an industry in this setup are 1) the slope and the intercept of inverse demand curve, represented by the parameter  d ,
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2) the vertical position of the tip of the average cost curve, represented by the parameter



 c and 3) the installed capacity or the firm size which determines the horizontal position of the tip of the average cost curve in figure 1.



Figure 1: Determination of exports at the firm level



4.2 Firm behavior Assuming exporting of this product by any resident other than the monopolist is prohibitively costly, the profit maximizing optimal strategy of the monopolist is to quantity discriminate in the two markets – by controlling domestic supply q D , it sets a domestic price pD which is higher than the world price pw and it acts as a price taker in the world market and exports the residual output, q  q D . Formally, the profit maximization problem is given by
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  d , c   Maxq , q D pq D ; d   q D  pw  q  q D   Cq; c 



















where   d , c is the profit for a firm parameterized by  d , c . The first order conditions of the problem are











With respect to q, C ' q;  c  pw



















With respect to qD, p' q D ; d q D  p q D ;  d  pw



:



MC = world price level.



:



MR = world price level



The above solution is obtained as follows: The firm produces output level q that equates its marginal cost to the world price pw , it supplies the output level q D to the domestic market that equates its marginal revenue to the world price level pw . Thus the optimal export volume of this firm is q  q D .



4.3 The properties of optimal firm behavior It is clear from the above diagram that export as a function of firm size will have the property that a firm will not export if its size is up to a critical level, q D . Above this critical level, the firm will have higher export, the higher is its size (measured in terms of capacity to produce). Thus, in this set-up, whether the firm size has any effect on export depends on whether capacity constraint of a firm implied by the MRTP Act is below the critical firm size qD or not. If the Act restricts the size of the firm to be below q D , then it has eliminated the firm’s incentive to export completely. It is clear from figure 1 that while for a given market condition,  d , the critical level q D that determines whether to export or not, does not depend on the productive efficiency level  c of the firm, the volume of exports q  q D , however, depends positively on the productive efficiency level. Furthermore, notice that as the efficiency level  c becomes lower, i.e., the tip of the AC curve moves to a higher level, the export amount (q – qD) becomes smaller, and there exists a
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productive efficiency level if a firm’s efficiency level falls below this level then the firm does not export at all, and above this level the firm exports a positive amount; furthermore, the volume of exports is higher, the more cost efficient the firm is. The degree of competitiveness of a firm can be measured by the Learner index, also











known as the price-cost-margin, PCM  pD  MC / pD . A firm with it’s demand elasticity e has PCM = -1/e. In the extreme case of perfectly competitive market, 1/e = 0, and thus pD = MC. It is also clear from figure 1 that the higher is the competitiveness of an industry, a member firm faces a more elastic (i.e., flatter) inverse demand curve, and hence a lower value for PCM. In the limiting case of monopolisitic competition with free entry and exit, the operative firms will have the marginal revenue curve tangent to the average cost curve as shown by the flatter marginal revenue curve MR* in figure 1. The PCM attained at the monopolistic competition is the lowest level of PCM that can be attained only with domestic competition. To attain any further competitiveness in the industry (and in the limit to achieve the perfectly competitive equilibrium outcome), the industry must allow foreign competition by lowering the tariff rates. So long as the tariff rate is positive, the model can explain intra industry trade. Also notice that the firms that do not export will have higher values of PCM.



5. Econometric formulation and empirical findings 5.1 Econometric Specification Utilizing the properties of the optimal solution that I discussed in the previous section, I specify the following empirical model for export volume, EXPORT = f ( firm size, d ,  c , imported raw materials, imported capital goods). EXPORT  0 . While import of capital goods may signify import of embodied foreign technology and should be already captured in the term  c , I include it and the import of raw materials as
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independent regressors to see if the export incentives regarding these two inputs were effective in generating higher exports for the Indian firms. Based on the observations of the previous section, I postulate a Tobit regression model 6 of exports. The firm size is taken to be the logarithm of fixed capital. All other variables are measured as percentage of net sales. I also included the square terms of these variables to capture their non-linear effects. I included a time dummy variable y_80s, defined by y_80s = 1 if year  1981, and y_80s = 0 otherwise. This dummy variable is useful to see if exports were higher in the eighties, after controlling for the effects of firm size, competitiveness, productivity growth, and import of raw materials and capital goods. Notice that d depends on the tariff structure of the industries, the government policies mentioned earlier regarding entry and exit and monopoly power. The detailed information about these variables is not available, so I take PCM as a summary measure. I follow the general convention of empirical research in industrial organization to estimate PCM by, PCM = (total sales – total wages and salaries – raw materials)/total sales. There are two ways to estimate total factor productivity – by using factor shares, which assumes perfect competition, and the other method is to estimate a flexible form production function. I do not use the factor shares method since I have assumed an imperfectly competitive market structure.



Instead, I estimate a time varying production function to estimate directly the



productivity growth of firms as follows: Let Kit and Lit be respectively the stock of capital and



6



It is, however, plausible that there are factors which may affect the decision to export but not the volume of export of a firm, see for instance my discussions in the previous section. It is also plausible that the probability of export and the probability density of export volume conditional on the decision to export may not be consistent with the assumptions of Tobit model. A more general model in such situation is the Cragg model. See Lin and Schmidt(1984) for further justification for preferring the Cragg model over the Tobit model in a different context. The maximum likelihood of a sample for the Cragg model is not globally concave even when one reparameterizes the Cragg model using Olsen transformation. Thus the convergence of the maximum likelihood iteration cannot be guaranteed. I tried estimating the Cragg model, the estimated Hessian of the parameter estimates became non-singular for all my model specifications. Thus, in this paper I confined my analysis to Tobit specification only. See Hasan and Raturi [2002] for some estimates from the Cragg model for a different specification and different dataset on Indian exports, and also see Wakelin [1998] for estimates from a British dataset.
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labor hours and Yit, be the value-added of firm i in period t. I assume the following representation of technology: (1)



Yit = AitF( Kit,Lit) it,



where the input aggregator function F(.) is assumed to have a translog representation as follows:



F  Kit , Lit    K ln Kit   L ln Lit   KK ln Kit2   LL ln L2it   KL ln Kit  ln Lit . In the above specification, I have assumed that the firms have technologies that differ over time and across firms by a multiplicative scalar Ait, which represents the productivity level and is  c in our previous notation. The term it represents the functional approximation error, measurement error and the effect of any other left out inputs such as quality of inputs and managerial abilities of the firm i in period t. I further assume that {it} is an I(1) process, i.e., it =



it-1 + uit, where { uit} is a mean zero stationary processes for each i. Let ait = ln(Ait). I specify ait as follows: (2)



ait = ai0 + bit,



t > 0.



The main concern is to estimate bi, for each firm i. Assuming that the firms have the same input aggregator F(.), but different managerial and other unobservable factors that affect the productivity level of the firms, it can be shown that the appropriate econometric technique is to apply the fixed effect model to estimate bi. In the short-run, the stock of capital and employment level are fixed. However, during booms a firm utilizes extra labor effort and the maximum possible installed capacity, whereas during recessions these inputs remain idle. Thus a given combination of capital and labor will produce higher levels of output during booms and lower levels of output during recessions. These effects are captured in the ait term of Eq. (1), and hence the estimated TFPg will be biased estimate of the long-run productivity growth rate. I filtered out the pro-cyclical component from the productivity growth measures as follows: First I constructed a (business) CYCLE variable as the difference between logGDP at 1980 prices and its trend; I then ran regressions of TFPG on



20



CYCLE for each industry separately. From the parameter estimates I found that the business cycles affect TFPg significantly (at 5 percent level) only in the food and beverages, and machinery industries. In all five industries and the overall industry I took the residual of the above regression as the measure of long-run total factor productivity growth, and denote it as TFPg.



5.2 Empirical findings I first present the aggregate performance of productivity growth and competitiveness of various industries in the pre and post partial liberalization periods and then present the estimates from the Tobit model of exports.



5.2.1 Aggregate industry performance To compute each industry's average growth rate of PCM (denoted as PCMg) and average growth rate of total factor productivity (denoted as TFPg), I follow the same weighting scheme that I used for aggregating the value-added growth in section 3.1. These estimates are shown in table 2. From these figures I find that with the exception of food and beverages industry, the growth in PCM is negative in all industries in the eighties. Thus the firms in all industries (except for food and beverages) became more competitive in the eighties. The competitive pressure in the machinery industry rather began in the seventies. I also ran a regression of PCMg on firm size, exports, imports of raw materials and capital goods, to see if these factors had effects on competitiveness. I did not find significant effects for most industries; firms in the metal products industry, however, had significant favorable effect on competitiveness, provided import was limited below a threshold level. From the estimates of TFPg in table 2 it is clear that only the food and beverages and petro-chemical industries showed a significant improvement in TFPg in the second period, and other industries continued to have falling TFPg in the second period. These two industries contributed only about 28% of the total value-added in the manufacturing sector. Thus, I conclude
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that even though a few industries responded favorably to the liberalization policies, the productive efficiency of the Indian manufacturing firms did not improve significantly in the early eighties. As mentioned earlier, the productive inefficiencies of the Indian firms were partly presumed to be the result of restrictions on imports of raw materials and capital goods. I ran a regression of TFPg on firm size, exports, imports of raw materials and capital goods, to see if these factors had effects on productive efficiencies of the firms. I did not find significant effects in almost all industries, with the only significant exception being for the squares of imported raw materials in two industries -- food and beverages industry with a parameter estimate of 7.271 (3.22 t-stat), and machinery industry with a parameter estimate of 0.152 (1.75 t-stat).



Table 3: Parameter Estimates from the Tobit Model of Export Variables Intercept



-1.068 (3.95)



-4.760 (2.03)



-0.524 (0.56)



PetroChemical -0.952 (2.76)



Dummy variable, y_80s = 1 if 1980's



0.136 (2.17)



-0.578 (1.73)



0.749 (4.34)



-0.036 (0.44)



-0.356 (1.84)



-0.075 (0.66)



Firm Size



0.1674 (1.39)



1.7371 (1.52)



-0.494 (1.24)



0.3056 (1.96)



0.1986 (0.69)



-0.076 (0.35)



Square of firm size



-0.025 (1.89)



-0.197 (1.42)



0.046 (1.10)



-0.046 (2.72)



-0.020 (0.64)



0.014 (0.58)



Import of capital goods



0.636 (4.49)



9.364 (1.23)



4.060 (3.26)



0.941 (3.73)



3.886 (2.55)



0.671 (1.77)



Square of imported Capital goods



-0.002 (4.16)



-6.500 (0.84)



-3.375 (3.75)



-0.003 (3.55)



-4.121 (1.93)



-0.066 (0.88)



Imports of Raw Materials



-0.005 (0.70)



1.672 (2.29)



2.039 (5.57)



-0.034 (3.12)



0.999 (3.90)



0.126 (3.88)



Square of Imported Raw Materials



4E-5 (2.40)



-0.271 (1.86)



-0.382 (3.59)



0.0001 (4.28)



-0.203 (3.21)



-0.001 (3.45)



Total Factor Productivity growth



-0.142 (2.00)



-0.107 (0.28)



0.066 (0.34)



-0.245 (2.83)



-0.255 (1.26)



0.159 (0.79)



-0.325 -2.154 -2.587 Price-Cost-Margin (PCM) (1.83) (1.92) (4.74) Note: The absolute value of t-statistics are in parentheses.



0.051 (0.23)



0.401 (0.57)



-0.592 (0.92)
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Overall



Food



Textile



Metal Products -1.516 (2.34)



Machinery -0.210 (0.43)



5.2.2 Estimates from the Tobit model of export I now present the regression estimates from the Tobit model in table 3. It is clear from the coefficient estimates of y_80s that except for firms in the textile industry, export did not improve in the eighties, after controlling for the effect of firm size, PCM, TFPg, and import of capital goods and raw materials. Thus, the deregulation of the early eighties did not have any independent effect on exports other than through the effects of the included regressors in the above Tobit model. Notice that so long as the share of imports of capital goods were below a threshold level, it had significant positive effects in textiles, petro-chemical and metal industries but it had no effect in the food and machinery industries. Import of raw materials had significant positive effects on exports in almost all industries.



From table 2, however, notice that in the eighties



there was significant increase in the import of raw materials and capital goods of exporting firms only in the textile industry. Thus, even though the import of raw materials and capital goods could significantly improve exports, the export incentives towards import of raw materials and capital goods that were offered in the partial liberalization policies of 1980 were not strong enough to make a significant improvement in the total exports of the manufacturing sector. Notice that the competitiveness of the firms had significant positive effect on exports only in the lighter industries (food and beverages, and textile industries) but not in the other industries. From table 2 it is clear that in the eighties the competitiveness improved in textile industry but not in the food and beverages industry. Thus again while competitiveness had been an important determinant of exports, at least in the lighter industries, the policies of eighties did not improve competitive environments in food and beverages industry to have a significant positive impact on the overall manufacturing exports. Finally, notice that productivity growth had no significant positive effect on exports of any industry, except for the petro-chemical industry in which it had negative effect. Moreover,
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from table 2 it is clear that productivity growth rate did not improve in any industry other than a slight improvement in the food and beverages industry.



6. Summary and Conclusions The main purpose of the partial liberalization policies of 1980 was to create better incentives for the firms to increase their value-added growth, total factor productivity growth, competitiveness, and export earnings. In this paper I have used data on a sample of Indian private firms during the period 1975-1986 to examine this. Due to lack of data, I restricted the sample to five broad industry groups - (1) food and beverages; (2) textiles; (3) petro-chemical; (4) metal products; and (5) machinery. Judging on the basis of value-added growth, I found that while most industries had significant improvements in the early eighties, the textile and metal products industries which constitute about 36 percent of total manufacturing value-added continued to have negative growth rates. So long as import of capital goods were below some threshold level, it had significant positive effects on exports in the textiles, petro-chemical and metal industries but it had no effect in the food and machinery industries. Import of raw materials had significantly positive effects on exports in almost all industries. But the incentives to import raw materials and capital goods that were offered to the exporting firms in the partial liberalization policies of 1980 were not strong enough to improve the import of raw materials and capital goods to have any significant positive effect on overall manufacturing exports. Part of the reason was the high tariff rates. The competitiveness had positive effect on exports only in the lighter industries (food & beverages, and textiles). But the partial liberalization policy of 1980 did not improve the
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competitiveness of the food and beverages industry, which could have contributed to higher manufacturing exports. There were, however, significant improvements in the competitiveness of all other industries in the eighties. Productivity growth, however, did not improve in the eighties nor did it have positive effect on exports of any industry. Based on these findings I conclude that the export incentives of the partial liberalization policies of 1980 were not strong enough to improve overall exports of manufacturing firms, the reason for this might be that the tariff rates in all industries were still very high, which thwarted the competitiveness of the firms and made the cost of production higher than that could be off-set by the lackluster incentives offered in the liberalization policies of 1980.
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Variables



Food



Textiles



Petro-chemical



Metal Proucts



Machinery



Overall



Constant



-3.7313 (2.26) 0.2549 (0.46) 1.3463 (1.76) -0.1477 (1.57) 0.9475 (1.01) -0.3728 (1.00) 3.5357 (2.19) -3.2392 (1.76) 0.0643 (1.46) -0.9995 (1.01) 1.0725 (9.92)



1.3492 (1.37) 0.8810 (4.04) -0.8534 (2.10) 0.0838 (2.09) 0.0468 (0.12) -0.6114 (4.91) -0.3458 (1.63) 0.2166 (5.17) 2.2848 (4.57) -1.1454 (2.52) 0.8650 (16.52)



-0.2674 (1.51) -0.1511 (2.65) 0.2236 (2.95) -0.0258 (3.10) -0.0832 (0.60) 0.0043 (0.44) 0.0272 (0.85) 0.0004 (0.21) 0.0043 (2.92) -0.4016 (2.06) 0.4034 (22.12)



0.2554 (0.34) 0.3112 (0.59) -0.5930 (2.12) 0.0746 (2.16) 1.2989 (0.75) -1.9626 (0.91) 0.3125 (1.04) -0.0796 (1.06) 0.0099 (1.45) -1.4775 (1.41) 1.2445 (10.90)



0.6079 (0.74) -0.6376 (3.40) -0.0240 (0.07) 0.0153 (0.36) -0.6305 (0.73) 0.1991 (0.30) 0.0652 (2.29) -0.0006 (2.09) -0.0001 (0.01) -1.1069 (1.39) 0.7934 (14.44)



-0.3018 (1.23) -0.0367 (0.43) 0.1424 (1.37) -0.0144 (1.25) -0.7144 (10.09) 0.0543 (23.84) 0.0667 (3.12) -0.0006 (2.75) 0.0053 (2.13) -0.9284 (4.12) 0.8754 (34.71)



Dummy variable, y_80s = 1 if 1980's Firm Size Square of firm size Import of capital goods Square of imported Capital goods Imports of Raw Materials Square of Imported Raw Materials Total Factor R&D Expenditures Price-Cost-Margin (PCM) Scale
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