
Multiproduct Firms, Product Mix and Trade 
Reform 

Amit Khandelwal, Columbia 
Penny Goldberg, Princeton, 
Nina Pavcnik, Dartmouth, 

Petia Topalova, IMF 
The Emergence of China and India in the Global Economy Conference

Centre for Economic Performance (CEP)
Centre for International Governance Innovation (CIGI)

India Observatory (LSE), Ifo Institute for Economic Research



Multiproduct Firms, Product Mix and Trade Reform:  

Evidence from India* 

 
Penny Goldberg 

Princeton University 
BREAD, NBER 

 

Amit Khandelwal 
Columbia 

Business School 

Nina Pavcnik 
Dartmouth College  

BREAD, CEPR, NBER 

Petia Topalova  
Research Department 

IMF 

 
January 2008 

Preliminary Draft: DO NOT CITE 
 
 

Abstract:  
 
 

Recent theoretical models predict that, in addition to industry adjustment across firms, trade 
liberalizations may invoke a reallocation of output within firms via changes in product mix.  This 
paper examines firms' product margin in India over the period of India's large-scale trade 
liberalization during the 1990s.  On net, this margin is important as it contributes a quarter of total 
Indian output growth within the sample between 1989 and 2003.  However, in contrast to evidence 
from the U.S, product churning—particularly the rationalization of products— is far less common in 
India.  Firms do not appear to have adjusted their product mix in response to tariff declines on final 
goods. However, we do observe a robust relationship between tariff declines on intermediate inputs 
and an expansion in firms' product scope, suggesting that intermediate inputs may be an important 
component of India's tariff liberalization. 
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1. Introduction 

Micro-level empirical studies of firms have uncovered large heterogeneity in performance of 

firms within narrowly defined industries in developed and developing countries.  Subsequent 

empirical and theoretical literature has emphasized gains in aggregate output that arise when policy 

shocks or changes in market fundamentals induce reallocation of resources from low to high 

performance firms within industries (see, for example, Baily, et. al. (1992), Dunne et. al. (1989a, 

1989b), Roberts and Tybout (1996), Hopenhayn (1992) among others).  International trade plays an 

important role in this process (see Melitz (2003), Bernard, Eaton, Jensen, and Kortum (2003), Melitz 

and Ottaviano (2008), and empirical work by Pavcnik (2002), Trefler (2004), Bernard, Jensen, and Schott 

(2006) as examples).1  However, this literature predominantly treats each firm as producing a single 

product and abstracts from reallocation within multi-product firms through changes in product mix in 

response to shocks.  Several recent models of trade suggest that firms might also change their product 

mix to adjust to changes in trade costs within industries (see Bernard, Redding, and Schott, 

henceforth BRS, (2006b), Eckel and Neary (2006), and Nocke and Yeaple (2006)). But the direct 

empirical evidence on the link between trade costs and firms' extensive product margin is scarce.2    

 The main objective of this paper is to extend this literature by examining whether Indian 

firms change their extensive product margin in response to India’s large-scale tariff liberalization 

during the 1990s.  The nature of this reform makes India an attractive setting for the study, in part 

because the reform was likely not anticipated by firms and tariff changes over 1991-1997 were likely 

not a result of the usual political economy process.3  We are particularly interested in the within 

industry adjustment to trade reform because of the surprisingly little change in the structure of 

employment across industries in the aftermath of large trade liberalizations documented in several 

developing countries, including India (see, for example, Revenga (1997), Hanson and Harrison (1999), 

Feliciano (2001), Attanasio, Goldberg, and Pavcnik (2004), Currie and Harrison (1997), Topalova (2006), 

Wacziarg and Wallack (2004)).  One potential explanation for this lack of change in the structure of 

employment, across industries, is that adjustment to trade reform occurs within firms through the 

product margin. 

The focus on the firms' extensive product margin is relevant to the extent the changes in this 

margin account for a significant portion of changes in firms' output over time.  Recent work by BRS 

(2006a, 2006b) has found that the contribution of the firms’ product margin towards output growth 
                                                 
1Tybout (2003) provides an excellent survey. 
2Baldwin and Gu (2006) examine responses of the product margin of Canadian exporters to lower U.S. tariffs in the 
aftermath of CAFTA. 
3See section 2 and 5 for details. 
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trumps the contribution of firm entry and exit, a widely studied channel in the literature on firm 

dynamics.   Product churning, on net, accounts for a third of the increase in U.S. output between 1972 

and 1997 (BRS, 2006a).  Evidence in BRS (2006a) suggests that product mix changes are potentially 

an important channel through which resources move from less to more efficient use within U.S. 

firms.  Systematic analysis of firms' product margin is absent in the developing country context.  Yet, 

countries at different stages of development exhibit sizable differences in the size distribution of 

firms and differences in efficiency of allocation of resources across heterogeneous firms (see for 

example Hsieh and Klenow (2006), Bartelsman, Haltiwanger, Scarpetta (2006), Restuccia and 

Rogerson (2007), Alfaro et. al. (2007)).  Given the absence of systematic examination of the firms' 

extensive product margin in a developing country context, we thus first examine whether firms' 

extensive product margin and changes in product mix are in fact an important component of variation 

in output across Indian firms and over time.   

To this end, our analysis relies on the information on Indian manufacturing firms from the Prowess, a 

firm-level panel database collected by the Center for the Monitoring Indian Economy (CMIE), which 

records data for medium and large firms in India.  This data is not a manufacturing census, and 

therefore not suitable for studying firm entry and exit. 4  However, it contains detailed information 

about products that each firm produces from 1989 to 2003, which spans the period of India’s trade 

liberalization. Throughout this paper, when we refer to extensive margin, we are referring to the 

additions or dropping of product lines within existing firms rather than entry and exit of firms. 

We begin by documenting the characteristics of Indian multi-product firms in a cross section.  

Given the scant empirical evidence on multi-product firms, particularly for developing countries, 

data from BRS (2006a) on U.S. firms serve as a benchmark for our analysis.  Along several 

dimensions, Indian multi-product firms appear quite similar to their counterparts in U.S. 

manufacturing.  Within narrowly defined industries, India’s multi-product firms are larger, more 

productive, and are more likely to export than single-product firms, just as the multi-product firms in 

the U.S.  We find a striking resemblance of the distribution of products within the firm to the U.S. 

data.  Finally, we also observe a positive correlation between the firms' extensive and intensive 

margin.  These findings are consistent with theoretical models of multi-product firms, such as the 

model by BRS (2006b).  

                                                 
4 Firm entry and exit are likely not an important margin for these larger firms (see, for example, Hopenhayn (1992), 
Melitz (2003), and empirical evidence in Dunne et. al. (1989a, 1989b) and Roberts and Tybout (1996)).   
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Our analysis furthermore suggest that the change in firms' product mix account on net for a 

non-negligible contribution (approximately 25%) of the increase in Indian manufacturing output 

within our sample over time.  This validates the focus on firms' product margin in the subsequent 

empirical work on trade and product mix.  But despite the above similarities in the cross section and 

in the contribution of net product margin over time in India and the U.S., the gross changes in 

product mix of Indian firms appear more distinct in the time series.  BRS (2006a) uncover a 

substantial amount of product churning within U.S. firms: 70 percent of U.S. firms adjust their 

product mix over 5-year intervals.  In contrast to the U.S., Indian firms infrequently drop a product or 

simultaneously add and drop a product.  The contribution of the net product margin to total output 

growth is driven predominantly by product additions.  Our results suggest that, product churning, or 

the "creative destruction" along the product dimension, does not appear an important feature of the 

Indian economy during the 1990s 

 The lack of product dropping observed in the data may on the surface appear inconsistent 

with predictions of recent models of trade and product mix.  Most of these models predict product 

dropping in response to declines in trade costs.  For example, BRS (2006b) extend the Melitz (2003) 

heterogeneous firm framework by allowing firms to draw both the standard firm ability, and 

productivity draw, which is common to all products, and a product expertise draw. The BRS (2006b) 

model yields self-selection of more productive firms into production (as in Melitz (2003)), and self-

selection of products within firms.  The framework predicts a positive correlation between a firm’s 

intensive (output per product) and extensive margin (number of products), and we observe this 

feature in the Indian data.  When the model is extended to the open economy, firms respond to 

symmetric trade liberalization in part by changing the number of products they manufacture.  Lower 

variable trade costs induce firms to rationalize their extensive margin by shedding products with 

higher marginal cost of production.  A multiproduct firm extension of Melitz and Ottaviano (2008), a 

model where product competition intensifies in response to foreign entry and that is perhaps better 

suited to study the consequences of unilateral trade reforms, also predicts that declines in trade costs 

are associated with firms dropping products (Baldwin and Gu (2006)). 

Our empirical framework in section 5 that exploits differential changes in tariffs across 

Indian industries confirms the lack of relationship between declines on output tariffs and a firms' 

extensive margin—the number of products it manufactures—in India.  This result might be 

somewhat surprising at first given the predictions of the abovementioned models of products and 

trade.  However, these models feature frictionless factor markets.  The lack of product dropping 

observed in India, could be potentially attributed to additional regulatory constraints (such as rigid 
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labor market regulation and remnants of industrial license policy) that continue to affect daily 

operations of Indian firms and potentially preclude the firms from eliminating unprofitable product 

lines.  In fact, previous work finds that the relative rigidities imposed by India’s industrial policy on 

manufacturing outcomes lower output and productivity in affected industries.5  We plan to explore 

this further in future work by exploiting variation in labor institutions across Indian states to establish 

whether product margin responds to declines in tariffs in Indian states with pro-business labor 

regulations.  

But while Indian firms' extensive margin is unresponsive to changes in output tariffs, we 

observe a robust relationship between tariff declines on intermediate inputs and an expansion of the 

firm’s product line. This finding appears consistent with the recent evidence that lower tariffs on 

inputs boost firm productivity in developing country context (e.g., see Amiti and Konings (2007) for 

Indonesia and Topalova (2007) for India).  Lower tariffs on intermediate inputs might lower the 

marginal cost of production for domestic firms either by lowering prices of intermediate products, 

and/or by increasing variety and quality of available inputs.6 Ceteris paribus, lower marginal cost of 

production would increase firms' profits and for each firm expand the set of products that generate 

sufficient profit to cover the fixed production cost.  

Detailed product-level data on India's imports at the six- and eight- digit Harmonized System 

(HS) level provides supportive evidence that declines in tariffs were associated with large expansion 

of imports of intermediate inputs.  The vast majority of this expansion can be attributed to an 

increase in the volume of imports of new products, here defined as a six-digit HS category.  This 

evidence of expansion in the extensive margin of imports is consistent with findings of the 

importance of increased variety of imports and the gains from trade generated by this channel in 

Klenow and Rodriguez-Clare (1997), Broda and Weinstein (2006), and Broda, Greenfield, and 

Weinstein (2006).  

This preliminary evidence suggests a monotonic relationship between a firm’s extensive 

margin and the number of intermediate inputs used in the manufacturing process. As the economy 

received access to cheaper and broader range of inputs, it appears that these inputs were channeled 

into the domestic consumer sector. Firms in the consumer sector, which for most of our sample was 
                                                 
5Studies estimate lower output and productivity in industries with more restrictive trade policy (Krishna and Mitra 
(1998), Topalova (2007), Sivadasan (2006)); lower output in industries when firms' entry and expansion were 
subject to regulation under the License Raj and pro-worker labor laws (Aghion et al. (2005), Aghion et al. 
(forthcoming)); and lower output in registered manufacturing in states after they have implemented pro-worker 
amendments to labor market legislations (Besley and Burgess (2002)).   
6 For example, see Ethier (1982), Markusen (1989), and Grossman and Helpman (1991). 
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still subject to non-tariff barriers, appear to have benefitted from the access to variety by expanding 

their product lines. Uncovering the precise mechanism of this adjustment, as well as the potential 

quality improvements resulting from better access to inputs, is left for future research. 

The remainder of the paper proceeds as follows.  Section 2 summarizes policy reforms in 

India.  Section 3 describes our data and describes on characteristics of multiproduct firms in India in 

a cross section.  Section 4 examines the extent of product mix changes among Indian firms and their 

contribution to output growth.  Section 5 examines whether the observed changes in product mix in 

India can in part be attributed to India's trade reform.  Section 6 concludes. 

2. Policy Reforms in India 

Examining multi-product firms in India is important, not only because India has emerged as 

one of the key players in the world economy with a large and diversified manufacturing sector, but 

also because it allows us to analyze the behavior of multiproduct firms in response to dramatic 

structural reforms, namely trade liberalization and industrial deregulation.  In this section, we briefly 

outline some of the key features of these reforms.  

India’s post-independence development strategy was one of national self-sufficiency and 

heavy government regulation of the economy. India’s trade regime was amongst the most restrictive 

in Asia, with high nominal tariffs and non-tariff barriers. The emphasis on import substitution 

resulted in relatively rapid industrialization, the creation of domestic heavy industry and an economy 

that was highly diversified for its level of development (Kochhar et al, 2006). Despite pervasive 

government ownership, private sector activity was allowed but heavily regulated through a system of 

complex industrial licenses, controls on the use of foreign exchange, controls on credit allocation and 

even prices. Under the Industries (Development and Regulation) Act of 1951, registered 

manufacturing units required licenses to establish new factories, expand capacity, change product 

lines or plant location (Aghion et al, forthcoming). In addition to licensing requirements, the 

Industrial Disputes Act (1947) provided significant protection for labor in the organized sector, by 

requiring companies with more than 100 workers to seek government permission for any 

retrenchment (Kochhar et al, 2006).In August 1991, in the aftermath of a balance-of-payments crisis, 

India launched a dramatic liberalization of the economy as part of an IMF adjustment program. An 

important part of this reform was to abandon the extremely restrictive trade policies. Figure 1 reports 

that average tariffs fell from more than 80 percent in 1990 to 39 percent by 1996 and non-tariff 
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barriers (NTBs) were reduced from 87 percent in 1987 to 45 percent in 1994 (Topalova, 2007). The 

structure of industrial protection changed, as tariffs across sectors were brought to a more uniform 

level reflecting the guidelines of the tariff reform spelled out in the IMF conditions (Chopra et al. 

1995). There were some differences in the magnitude of tariff changes (and especially NTBs) 

according to final and intermediate industries with NTBs declining at a later stage for Consumer 

Goods (Figure 2). However, Figure 3 shows that all sectors of the economy were affected with the 

industries subject to larger pre-reform tariffs experiencing larger tariff cuts.  

India remained committed to further trade liberalization beyond the Eighth Plan (1992-97) 

which ushered the radical changes to its trading regime. Since 1997 there have been further 

adjustments to import tariffs. However, at the time the government announced the export-import 

policy in the Ninth Plan (1997-2002), sweeping reforms outlined in the previous plan had been 

undertaken and pressure for further reforms from external sources had abated. 

 Several features of the trade reform are crucial to our study. First, the external crisis of 1991, 

which came as a surprise, opened the way for market oriented reforms (Hasan et al, 2007).7 Thus, the 

liberalization of the trade regime was unanticipated by firms in India. Second, reforms were passed 

quickly as sort of a “shock therapy” with little debate or analysis to avoid the inevitable political 

opposition (Goyal, 1996). Consequently, while there is significant variation in the tariff changes 

across industries, these changes are not strongly correlated with baseline industry characteristics such 

as productivity, size, capital intensity (Topalova, 2007).8 It is precisely this variation in tariffs across 

industries that will enable us to analyze how firms change their product mix in response to opening to 

trade.  

The structural reforms of the early 1990s also included a stepped-up dismantling of the 

“license raj,” the extensive system of licensing requirements for establishing and expanding capacity 

in the manufacturing sector, which had been the cornerstone of India’s regulatory regime. The 

government of India, led by Rajiv Gandhi, began a process of liberalizing the pervasive government 

controls in 1985, when about a third of industries were delicensed. In 1991, with the external 
                                                 
7This crisis was in part triggered by the sudden increase in the oil prices due to the Gulf War in 1990, the drop in 
remittances from Indian workers in the Middle East, and the political uncertainty surrounding the fall of a coalition 
government and assassination of Rajiv Gandhi which undermined investor’s confidence. 
8 This finding is consistent with Gang and Pandey (1996) who argue that political and economic factors can not 
explain tariff levels at the time of the reform. 
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pressure of the IMF, most of the remaining industries were delicensed, with less than 10 percent of 

industrial codes still subject to licenses in 1997. The removal of industrial licenses provided 

substantial freedom to firms, that had been previously required to seek permission not only to enter 

an industry, but also to expand capacity, move to a different location, alter product mix, or even 

change the kind of technology and inputs used in production as annual allocation of crucial raw 

materials was controlled by the government (Sharma, 2007). While the more gradual and selective 

delicensing does not offer as clean of a “natural experiment” as India’s trade reforms, we can also 

examine how removing industrial regulations (including on product changes) affects the behavior of 

multi-product firms.  

The sweeping economic reforms of 1991 did not include the politically sensitive labor 

legislation. However, India’s federal system allows us to examine whether the behavior of 

multiproduct firms in response to important policy changes is shaped by labor laws. Even though the 

Industrial Disputes Act was passed at the central level, state governments could amend it under the 

Indian Constitution. Besley and Burgess (2004) examine all the 113 amendments made by state 

governments between 1958 and 1992 and code them as pro-worker, pro-employer or neutral. Thus, 

each of the 15 major states in India can be is classified as having pro-worker, pro-employer or neutral 

labor regulations based on the amendments until 1992. We exploit this geographic variation to 

establish whether firms responded differently to tariff cuts and industrial deregulation depending on 

the balance of power between labor and capital in the state in which they operate.  

3.  Data and Description of Multiproduct Firms in India 

3.1 Data 

We compile a firm-level panel database, from the Prowess database, collected by the Centre 

for Monitoring the Indian Economy (CMIE) that spans the period from 1989 to 2003.9 The Prowess 

database contains information primarily from the income statements and balance sheets of about 

9,500 publicly listed companies, almost 5,000 of which are in the manufacturing sector.  The 

companies in the database together comprise 60 to 70 percent of the economic activity in the 

                                                 
9 The Prowess database has now been used in several studies including Bertrand et al. (2002), Khanna and Palepu 
(1999), Fisman and Khanna (2004), Balakrishnan et al. (2000), Topalova (2007), Dinc and Gupta (2007), and Chari 
and Gupta (2007). 
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organized industrial sector, account for 75 percent of corporate taxes and 95 percent of excise duty 

collected by the Government of India (CMIE).  

The Prowess database is the only Indian database, to our knowledge, that records detailed 

annual information on firms’ product-mix.10  Indian firms are required by the 1956 Companies Act to 

disclose product-level information on capacities, production and sales in their annual reports. The 

Prowess database compiles these detailed quantitative data and therefore enables us to track a firm’s 

adding and dropping of products over time. Furthermore, for each product manufactured by the firm, 

the dataset provides the value of sales, quantity and units, allowing the construction of a time series 

of unit values at the firm-product level. Unlike the Annual Survey of Industries (ASI), India’s 

manufacturing census of plants, the Prowess data is a panel of firms, rather than a repeated cross 

section. The Prowess is therefore particularly well suited for understanding how firms adjust their 

product lines over time and how their responses may be related to policy changes.11  

As described in the Data Appendix, CMIE uses an internal product classification that is based 

on the Harmonized System and National Industry Classification (NIC) schedules. There are a total of 

1,886 products linked to 108 four-digit NIC industries across the 22 manufacturing sectors (two-digit 

NIC codes). As a comparison, the U.S. manufacturing data used by BRS (2006a), contain 

approximately 1,500 products, defined as five-digit Standard Industrial Classification (SIC) codes, 

across 455 four-digit SIC industries. Thus, our definition of a product is slightly more detailed than 

BRS (2006a). 

Examples of products within the Basic Metals sector (NIC 27) of this hierarchical mapping 

are listed in Table 1. The table reports two industries within the sector: Manufacture of Basic Iron & 

Steel which contains over 100 products and the 7 products in Casting of Iron and Steel. As with all 

classifications, the degree of detail varies across industries and sectors. As documented in Table A1, 

the number of products ranges from a low of 6 products in the Tobacco industry (NIC 16) to 506 

products in the Chemicals industry (NIC 24).  

                                                 
10 Product-level information are available for the 1997/98, 2000/01 and 2001/02 rounds of the Annual Survey of 
Industries (ASI), but there is no information in years closer to the economic reforms implemented in the early 1990s 
and plant identifiers are unavailable.  
11 The CMIE database is not well suited for understanding firm entry and exit because firms are under no legal 
obligation to report to the data collecting agency.  However, since Prowess contains only the largest Indian firms, 
entry and exit is not necessarily an important margin for understanding these firms.   
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The product classification provides a concordance to the more familiar NIC industry codes 

used to classify economic activity in India. Each of the 1,886 product codes can therefore be mapped 

to a five-, four-, three-, two-, or one-digit NIC code. The concordance allows us to assess the relative 

degree of product disaggregation. Approximately 88 percent of the products map to most detailed 

five-digit NIC and 10 percent of the products concord to four-digit NICs. Products mapping to four- 

or five-digit NIC codes account for 99 percent of total output. With the exception of Printing and 

Publishing (NIC 22), products within all sectors overwhelmingly map to four- or five-digit NIC 

codes.12 This gives us confidence that the variation in product detail is a fundamental feature of 

sectors rather than a problem with data. Moreover, given that our industrial policy measures are 

specified at the four-digit NIC, the majority of our product information is specified at least at this 

aggregation.  

Several features of the product data give us additional confidence in its quality despite the 

self-reported and non-standardized nature of the dataset. First, as mentioned above, firms are 

required to report not just the names of products but product-level details about installed capacity, 

production, sales quantity and value. Table 2 reports that product-level data are available for 85 

percent of the firms; this accounts for 85 percent of output and more than 90 percent of exports of the 

manufacturing firms in Prowess. Even more crucially, the product-level information and overall 

output are in separate modules of the Prowess database which enables us to cross check the 

consistency of the data. The final row of Table 2 reports that the total product-level sales account for 

92 percent of the (independently) reported overall output of the firm.13 This implies that product-

level sales account for virtually all of the firm’s total output.  

Since our study predominantly analyzes firms’ product mix, our final database includes the 

4,216 manufacturing firms that report product-level information. The data span the period from 1989 

to 2003. Table 3 summarizes these firms’ sales, profits, assets, foreign exchange transactions, output, 

input expenses, the total wage bill and R&D spending.  

                                                 
12 These figures are available upon request. 
13 There is some variation in the availability of product level information across sectors. However, with the 
exception of two of the smaller sectors (Publishing/Printing (NIC 22) and Office, accounting and computing 
machinery (NIC 30)), product details reporting is very high across sectors. Table A1 shows that in 14 of the 22 
sectors, total product-level sales as a share of firm output exceed 85 percent. 
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 We complement the data on firm product mix with various measures on trade policy at the 

industry level. Data on disaggregated tariffs for 1987-2001 have been compiled in Topalova (2007). 

Tariffs are reported at the six digit level of the Indian Trade Classification Harmonized System (HS) 

Code, which are then aggregated to the 116 NIC codes, using the concordance by Debroy and 

Santhanam (1993), to calculate average industry-level tariffs. We also combine industry-level output 

tariffs with the Input Output Transaction Table from 1993-1994 to calculate industry input tariffs 

(see below). To capture changes in the domestic industrial policy over this time period, we use 

Aghion et al. (forthcoming) measures of industrial delicensing. These industrial policy variables are 

mapped to the firms according to the firm’s NIC identifier provided by Prowess.  

3.2. Characteristics of Multi-Product Firms 

Empirical studies have largely abstracted from explicitly examining the role and 

characteristics of multiproduct firms with large scale micro-level firm surveys (BRS (2006a, 2006b) 

and Baldwin and Gu (2006) are an exception).  In this section, we document some facts on the 

prevalence and characteristics of multi-product firms in India. Given the scant empirical evidence on 

multi-product firms, particularly for developing countries, the facts uncovered by BRS (2006a) for 

U.S. firms serve as a useful benchmark for the Indian firms. However, we stress that these 

comparisons are simply made for illustrative purposes considering that the two countries are 

incredibly distinct along many dimensions of their respective economic environments.  In addition, 

while we are mainly interested in predictions of multiproduct firm and trade models in an open 

economy setting, these models yield several more general predictions about characteristics of 

multiproduct firms and firms' extensive product margin in a cross section.  In this section we also 

examine whether the patterns observed in Indian data are consistent with these predictions. 

We begin by first documenting the prevalence of single- and multi-product (MP) firms in 

India. Table 4 reports the share of each type of firm, as well as their share of total manufacturing 

output in the Prowess sample. The table illustrates that multi-product firms account for 47% of 

manufacturing firms and 80% of manufacturing output.14  By comparison, 41 percent of U.S. firms 

manufacture more than one product and these firms account for 91 percent of total output.  

                                                 
14 The ASI rounds in 1997/98, 1999/2000 and 2001/02 record product-level information for manufacturing plants. 
Again, these data are not suitable for our analysis of the response to changes in economic policy because the sample 
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The third column of Table 4 shows that multiple-product firms manufacture on average 3 

products, compared to 4 products for U.S. MP firms.15  33 and 24 percent of firms manufacture 

products that span more than one industry and sector, respectively. These multiple-industry and 

multiple-sector firms account for 62 percent and 54 percent of output, respectively.16 Again for 

comparison’s sake, 29 and 13 percent of U.S. firms span multiple industries and sectors, and account 

for 87 and 76 percent of firms, respectively. Thus, Indian firms appear more diverse on average, but 

smaller in scale, than the U.S. firms. These facts are consistent with observations by Kochhar et. al 

(2006) that India’s economic policies have lead to more diversification, relative to countries at 

similar stages of economic development, and firms of smaller capacity. An alternative explanation, 

proposed by Khanna and Palepu (2000), is that diversification may be a response to the lack of well-

functioning markets (e.g., capital, labor and product markets). As a result, the absence of market 

intermediaries may force firms to become more diversified to overcome these imperfections. 

MPFs not only dominate manufacturing output, but they also differ in observable 

characteristics from single product firms.  Table 5 reports the coefficient of the multi-product firm 

dummy from the regression of the log of the firm characteristics reported in column 1 on MPF 

dummy, controlling for industry and year fixed effects.  The results illustrate that MPF on average 

have 133 percent (e.85-1) higher output, 15 percent higher output per wages, 1 percent (thought not 

statistically significant) higher total factor productivity (TFP)17, and are 13 percent more likely to 

export than single-product firms.18 These figures are quite similar to the average percent differences 

between U.S. single- and multiple-product firms. BRS (2006a) show that U.S. MP firms have 115 

percent higher output, 10 percent higher labor productivity, 1 percent higher productivity and are also 

                                                                                                                                                          
is not a panel of firms and similar information is not available prior to the reforms. However, in that sample, 
multiple-product plants are 51 percent of total plants and account for 78 percent of manufacturing output. These 
figures are remarkably similar to the Prowess sample. 
15The unconditional mean is 1.97 products per firm.  
16 Appendix table 2.A reports the descriptive statistics on the MPFs by two digit NIC sectors.  While there is 
variation across sectors in the prevalence of the MPF and average number of products, MPFs account for over 50% 
of industry output in 17 out of 22 sectors.   
17 TFP is obtained using the procedure developed initially by Olley and Pakes (1996). See Topalova (2007) for 
details of the productivity estimation for the Prowess system. 
18We are in the process of obtaining these estimates from the ASI data that includes information on the number of 
workers.  Preliminary results suggest that MPF firms are bigger, have higher labor productivity, and higher TFP than 
single product firms. 
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13 percent more likely to export. The comparisons between single- and multiple-industry and sector 

firms are similar, as shown in columns 2 and 3. 

In Table 6, we document the distribution of products within Indian firms by reporting the 

average share of a product in total sales of a MPF. Within multi-product firms, output is highly 

unevenly distributed across products.  Each row denotes the within-firm ranking of a product, in 

decreasing order, by the product's contribution to a firm's sales. Each column refers to firms 

producing the number of products noted on top of the column.  We focus on firms that produce 15 or 

less products.19  Output is highly skewed towards the main product.  For a typical MPF in India that 

produces 3 products, the largest product accounts for 77% of the sales. The share of the largest 

product declines from 87% to 63% to 44 % of the sales in firms as one moves from firms that 

produce at most 2, 10, and 15 products, respectively. The distributions are slightly more concentrated 

towards the main output than for U.S. firms. For example, for the average three-product U.S. firm, 

the largest product accounts for 71 percent of output, followed by 22 percent and 7 percent. So while 

the fraction of multiple-product firms in Indian is slightly higher, within the firm, output is more 

concentrated. However, the differences to U.S. firms are not large.  The highly skewed distribution of 

output within the firm can be explained by the MP firm model proposed by BRS (2006b), when the 

underlying distribution of firm ability and product expertise is skewed. 

A large literature focuses on the size distribution of firms.  The natural question arises what 

share of the differences in the distribution of output across firms can be attributed to the extensive or 

intensive margin. Table 7 reports the results of regressing the log number of products on log total 

firm output. The first two columns report all firms and MP firms in a single cross-section year 

(2000). In both columns, the coefficient is positive and statistically significant. Columns 3 and 4 pool 

the data and include year and firm fixed effects. This analysis suggests that 7 to 11 % of the variation 

in output across firms can be attributed to the variation in the extensive margin.20 These point 

estimates are slightly smaller than the .13 coefficient documented in U.S. firms by BRS (2006b). 

                                                 
19 Firms that produce at most 3, 6, 10, 15 products account for almost 50, 80, 90 and 100 percent of manufacturing 
sales respectively. 
20 The coefficient from regressions with log average sales per product as a dependent variable is by definition 1 less 
the coefficient on the log number of products.  
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Are bigger firms bigger because they produce more output per product and produce more 

products?  One important prediction of the theoretical model developed by BRS (2006b) is that a 

firm’s extensive (number of products) and intensive margin (output per product) are positively 

correlated. We document that this relationship also exists in the Indian data by regressing log average 

sales per product in a firm on log number of products manufactured by the firm.  The results, both in 

a single cross-section year, and over time, are reported in Table 8. Column 2 reports a positive 

correlation between MP firms’ extensive and intensive margin in 2000. The coefficient is .48 

compared to a .49 coefficient for U.S. firms (BRS (2006b)). It is slightly lower in column 4, which 

uses all years, but nevertheless maintains a strong positive relationship between the two firm 

margins. Hence, the results from table 7 and 8 illustrate that larger Indian firms produce on average 

more products and firms that produce more products have on average larger sales per product.  

Moreover, the point estimates are very close to the observed relationships among U.S. firms and is 

consistent with the predictions of the model in BRS (2006b).  One implication of this finding is that 

the extensive margin potentially amplifies the inequality in size across firms. 

Differences in the firm level data and product classification make it extremely hard (if not 

impossible) to compare results for India with those of the existing studies for other countries.  With 

that caveat in mind, we find that, in the cross-section, the Indian firms appear quite similar to U.S. 

firms in terms of prevalence and characteristics of multiple-product firms, distribution of products 

within the firm and the correlations between firm intensive and extensive margins. These similarities 

are rather surprising given the vast differences between the two countries in among others, their 

regulatory environment. The cross-sectional patterns of multi-product Indian firms (like their 

counterparts) also confirm several predictions of recent multiproduct firm and trade models.     

4.  Changes in Product Mix over Time 

The above analysis highlights the dominant role of MPFs in Indian output and the importance 

of extensive margin for distribution of firm size in India in a cross section.  This section extends the 

above analysis by examining the importance of changes in the firms' product margin over time.  

Systematic evidence on the importance of changes in product mix is only available for the U.S., 

where BRS (2006a) document a large degree of changes in the product mix within manufacturing 

firms.  The reforms undertaken by India in early 1990s make the study of product mix changes in 
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India particularly useful.  Before we directly link changes in firms' extensive product margin to 

declines in trade costs following India's trade reform, we document the extent to which firms change 

product mix in India during the period that spans its structural reforms, and whether these changes in 

product mix are an important component of adjustment in firms' output.   

Figure 4 illustrates that the average number of products produced by a typical Indian firm in 

our data increased from 1989 to 2003.  The right axis plots the coefficients on year dummies of a 

regression on number of products a firm produces on firm and year fixed effects.21  There is a steady 

increase in the number of products manufactured by the firm from about 1.4 products per year in 

1989 to almost 2.3 products by 2003. The figure therefore suggests that, on average, the extensive 

margin among Indian firms grew post 1991.   

We now examine in greater detail the nature of product mix changes that led to the observed 

expansion of the extensive margin. Following BRS (2006a), we classify a firm’s activity into one of 

four mutually exclusive groups: add products only, drop products only, both add and drop products 

or no activity. A product is added in period t if it was produced in period t-1 but not in period t.  In 

this table, a product is dropped in period t if it was produced in period t-1 but not in period t. These 

figures are only computed for surviving firms so that the analysis focuses on product mix changes at 

incumbent firms.  We report the summary of overall, five-year, three-year and annual firm activity in 

Table 9. The top panel reports the share of firm participating in each activity.  The bottom panel 

weighs participation in each activity by the output of firms performing this activity 

In contrast to many of the descriptive comparisons above, this table illustrates large 

differences in activity between Indian and U.S. firms. First, Indian firms are characterized by far less 

churning in product mix than U.S. firms as documented by BRS (2006a). Over a five-year period, 28 

percent of firms report changes in their product mix, most of these being larger firms. The firms that 

switch products over a five-year interval account for 43% of the total output.22  In similar five-year 

intervals, 68% of U.S. firms change product mix and these firms account for 93 percent of total 

output. Second, Indian firms that change product mix are far more likely to add products over time 

                                                 
21 The reason for reporting year fixed effects from the within firm regression is to control for firm entry and exit into 
the Prowess sample. 
22 The middle and right part of the table repeats the analysis for single and multiproduct firms. Similar to the U.S., 
multiproduct firms in India are more likely to churn products than single product firms. 
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than to shed product lines: 22% of firms report adding at least one product, 4% of firms drop a 

product, and 2% of firms simultaneously add and drop a product.23  This is in contrast to the U.S., 

where simultaneous adding and dropping of products is the most common activity of the firm.  Third, 

like in the U.S., changes in product mix are more common among multiproduct firms than single 

product firms.   

Although the extent of product switching is far lower in India, the resulting changes in firm-

level characteristics are similar to those reported by BRS (2006a). As in BRS (2006a), we observe 

(results not reported here) that firm additions (deletions) are positively (negatively) associated with 

firm output and raw materials. For labor productivity, dropping a product is associated with higher 

labor productivity, which is consistent with the U.S. data, but there is no significant correlation 

between product additions and firm productivity. We also find that conditional on firm size, products 

with bigger sales are less likely to be dropped, however, unlike the U.S. data, product tenure and age 

do not appear to play a role. 

Changes in product mix provide a non-negligible contribution to changes in output of 

continuing firms, despite the relatively lower product switching in India relative to the U.S. We 

decompose the aggregate change in output of continuing firms into changes in output due to changes 

in product mix (i.e., the extensive margin) and changes in output due to existing products (i.e., the 

intensive margin) in Table 10.24  Following BRS (2006a), for each continuing firm j, we decompose 

the change in its output into the changes in output due to the extensive margin (E) and changes in 

output due to intensive margin (C)  

j ijt ijt
i E i C

Y Y
∈ ∈

YΔ = Δ + Δ∑ ∑ , 

                                                 
23 One might worry that the lack of product exit is simply an artifact of the Indian data. While this could be the case, 
there are several reasons to believe that the lack of exit does not simply reflect the nature of the data. Inertia in 
reporting would likely affect both the reporting of product exit as well as product entry.  Also, firms not only have to 
report product name, but also the quantity of product produced and value of sales. If firms continue to simply list 
products that they no longer produce, we would observe a large share of observations with zero production. Yet, 
only 13 percent of original product name-firm-year observations report zero production (we count these products as 
dropped). Moreover, apart from product exit, the Indian data are similar to the U.S. data along many dimensions as 
discussed earlier. Finally, in our analysis below we also observe that the magnitude of shrinking of products sales is 
limited, suggesting that lack of product dropping or reallocation away from “growing” to “shrinking" products could 
be real. 
24 Since Prowess is not a census and therefore not well suited for studying firm entry and exit, we report the results 
of this decomposition by focusing only on the set of continuing firms. 
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where j indexes a firm and i indexes a product.  We decompose output changes due to extensive 

margin further into changes in output due to product additions (A) and product droppings (D): 

ijt ijt ijt
i E i A i D

Y Y
∈ ∈ ∈

YΔ = Δ + Δ∑ ∑ ∑ . 

Continuing products can be further decomposed into the contributions from growing (G) and 

shrinking products (S): 

ijt ijt ijt
j C j G j S

Y Y
∈ ∈ ∈

YΔ = Δ + Δ∑ ∑ ∑ . 

We can substitute these equations and re-write the aggregate change in output among continuing 

firms in the Prowess database as 

t ijt ijt ijt ijt
j i A i D i G i S

Y Y Y Y Y
∈ ∈ ∈ ∈

⎡ ⎤Δ = Δ + Δ + Δ + Δ⎢ ⎥⎣ ⎦
∑ ∑ ∑ ∑ ∑  

The first two terms capture the growth due to changes in the firms’ extensive product margin and the 

final two terms capture changes in the intensive margin.  

Table 10 reports the decomposition. As in the U.S., the firm's intensive margin accounts for 

the majority (75 percent) of output growth over long time horizons in India. Interestingly, despite the 

lower prevalence of changes in product mix observed in India in table activity, the extensive margin 

accounts for a sizable contribution to changes in firm output over long horizons. While the 

importance of the margin fluctuates considerably over shorter horizons, this margin accounts for 25% 

of increases in output from 1989 to 2003.  The respective contributions of extensive and intensive 

margin to output growth are similar to those found in the U.S., where extensive and intensive margin 

accounts for almost 30 and 70 percent of growth in output of continuing firms, respectively.   

That said, further decomposition of extensive margin into contributions due to product entry 

and exit, and decomposition of intensive margin into contributions due to growing and shrinking 

products reveals important differences between Indian and U.S. firms.  First, while product exit is an 

important contributor toward changes in output in the U.S., its contribution to changes in output in 

India is negligible (with the exception of 1992).  The changes in output stemming from the extensive 

margin are for most part driven entirely by output growth due to product additions.  Consequently, 

gross changes in output stemming from the extensive margin are of similar order of magnitude as net 
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changes.  This is in large contrast to the U.S., where both product additions and product exit provide 

important contributions to output changes, so that the U.S. exhibits gross rates of output change that 

are an order of magnitude bigger than the net changes. 

Similar patterns emerge when we decompose net changes in intensive margin into changes in 

output due to growing and shrinking products.  The growth in the intensive margin in India is 

predominately driven by growth in "growing products", with little reallocation of output away from 

"shrinking products".  This again translates into net and gross output changes of similar orders of 

magnitude.  In contrast to India, the U.S. firms experience significantly more reallocation of output 

from shrinking to growing products within a firm, so that the gross output changes are an order of 

magnitude bigger than the net changes.  

This section documents that despite similarities between U.S. and Indian MP firms in the 

cross section, their pattern of behavior, measured by product churning, appears quite distinct in the 

time series.  The observed differences could speak to the sheer differences in the extent of how 

dynamic the two economies are.  There appears to be less "creative destruction" in India during this 

period which is entirely plausible given India’s lower level of industrialization and the historical 

legacy of its industrial policy. The less dynamic product margin in India could at least in principle be 

associated with higher regulation that spans industrial licenses, highly regulated entry of foreign 

goods and state labor market laws. We are not aware of any studies for India that relate these policies 

to product churning.  However, previous work has found lower output and productivity in 

manufacturing industries subject to more restrictive trade policy (Krishna and Mitra (1998), 

Topalova (2007), Sivadasan (2006); lower output in industries when firm's entry and expansion was 

heavily regulated by industrial licensing requirements and pro-worker labor legislation (Aghion et al. 

(2005), Aghion et al. (forthcoming)); and lowered output in registered manufacturing in states after 

they have implemented pro-worker amendments to labor market legislations (Besley and Burgess 

(2004)).  It is not clear whether these policies affect output through intensive and/or extensive 

product margin of firms.  While examining all of the above policies is beyond the scope of the 

current paper, we study whether changes in trade policies are associated with changes in the 

extensive margin of firms.  We pursue this analysis in the next section. 

5.  Product Mix and Trade Policy 
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5.1 The Extensive Product Margin and Tariffs 

Recent theoretical and empirical trade literature emphasize the adjustments to trade reform 

that occur within industries.25 Several recent papers (BRS (2006b), Eckel and Neary (2006), and 

Nocke and Yeaple (2006), Baldwin and Gu (2006)) incorporate the product margin as a channel of 

firm adjustments to external shocks.   

These models generally predict that lower trade costs should lead firms to reduce their 

extensive product margin by dropping products.  For example, BRS (2006b) incorporate multi-

product firms in Melitz (2003) heterogeneous firm framework.  Firms face sunk costs of entry and 

uncertainty about their future productivity.  A firm's productivity in each product (i.e., the inverse of 

marginal costs) depends on a stochastic firm-specific ability and stochastic product-specific 

expertise.  Firm ability and product expertise are revealed after a firm pays a sunk cost of entry.  A 

firm then decides whether and which products to produce.  A firm that chooses to produce at least 

one product pays a fixed headquarter cost that does not vary with the number of products it 

manufactures.  Production of each product is also characterized by a fixed production cost.  Higher 

ability firms have broader scope because they can produce products with lower expertise more 

profitably than low ability firms (i.e., they have lower zero-profit cutoff for product expertise).  In 

equilibrium, the model yields self-selection of more productive firms into production (as in Melitz 

(2003)), and self-selection of products within firms.  The model predicts that a firm responds to 

symmetric trade liberalization in part by changing the number of products it produces.  Lower 

variable trade costs induce firms to rationalize their extensive margin by shedding relatively 

unproductive products.26 A multiproduct firm extension of Melitz and Ottaviano (2008), a model 

where product competition intensifies in response to foreign entry and that is perhaps better suited to 

study the consequences of unilateral trade reforms, also predicts that declines in trade costs are 

associated with firms dropping products (Baldwin and Gu (2006)).   

To our knowledge the link between declines in trade cost and the extensive margin has for 

most part not been directly examined empirically, especially not in a developing country setting.  The 

large tariff declines resulting from India’s unilateral trade liberalization provide a nice setting to 

examine the adjustment of the Indian firms’ extensive margin.   

                                                 
25See Melitz (2003), Bernard et. al. (2003), Melitz and Ottaviano (2008), Pavcnik (2002), Trefler (2004), Bernard, 
Jensen, and Schott (2006), and Tybout (2003) for a survey. 
26 A symmetric bilateral decline in trade costs is associated with increase in domestic productivity cut off (through 
the increased labor demand because exporting is more profitable). Least productive domestic firms exit.  All firms 
reduce product scope. Exporters produce a smaller range of products, but they increase the share of products sold 
abroad and exports per product. This leads to productivity growth within and across firms and in aggregate.   
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The following firm-level specification regresses the (log) number of products manufactured 

by firm i in time t, nit, on the tariff rate of the firm’s main industry (m), lagged one year, τm,t-1
27 

(1)    ittmtiitn εβταα +++= −1,log . 

The regression includes firm fixed effects to control for time-invariant firm characteristics, and year 

fixed effects to capture unobserved aggregate shocks.  Standard errors are clustered at the industry 

level.  As discussed in detail in the trade policy section, Indian trade reforms provide an excellent 

setting to examine this relationship. India's reforms came as a surprise, and were likely not 

anticipated in the firm’s decisions prior to the reform.  Second, tariff cuts were large and brought a 

substantial decline in the dispersion of tariffs across industries. Industries with larger pre-reform 

tariffs experienced larger tariff declines, a pattern unlikely to be observed if traditional political 

economy concerns played an important role in India’s trade liberalization of 1991. In fact, there is no 

evidence that industry tariff changes, which were mostly spelled out in the Eighth Five Year Plan 

(1992-1997) were correlated with pre-reform industry characteristics such as productivity, industry 

size, etc (Topalova, 2007).  However, at the time the government announced the export-import policy 

in the Ninth Plan (1997-2002), sweeping reforms outlined in the previous Plan had been undertaken 

and pressure for further reforms from external sources had abated. Since variation in tariffs in this 

latter period may reflect various political economy factors, we restrict the analysis of the impact of 

the trade liberalization on the firms’ extensive margin from 1989-1997.28   

Column 1 of Table 11 reports the results using output tariffs as the trade policy measure. The 

coefficient is negative but statistically indistinguishable from zero. This suggests that declines in 

tariffs are uncorrelated with changes in the number of products at the firm-level.  In column 2, we 

use industry's import penetration as an alternative (but obviously more endogenous) measure of 

industry exposure to foreign competition.  As is the case with output tariffs, we find that import 

penetration is uncorrelated with the firms’ extensive margin.29  Schott (2004), Bernard, Jensen, and 

Schott (2006), and Khandelwal (2007) emphasize the importance of distinguishing import 

                                                 
27 Tariffs are matched to the firm’s 4-digit NIC industry code provided by Prowess.  This industry code reflects each 
firm's main line of business. 
28 Restricting the analysis from 1989 to 1997 yields 2,872 unique firms. 
29 Import penetration is defined as the value of imports divided by net domestic output (computed from Prowess) 
plus imports. 
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penetration by origin of competition from low-income versus high-income countries.  In unreported 

analysis, we have replicated the regressions in column 2 by distinguishing import penetration by 

origin of competition (low-income versus high-income) and this also yielded no statistical 

relationship between declines in output tariffs and changes in the number of products a firm 

produces.   

Given that the consumer durable and nondurable sectors were still subject to non-tariff 

barriers (NTBs) during this period, the lack or relationship between changes in product mix and 

output tariffs is potentially not surprising. NTBs may have insulated any pro-competitive effects of 

lower tariffs on a firm’s extensive margin. We investigate this possibility in two ways.  First, in 

column 3 and 4 of Table 11 we estimate regression (1) separately for consumer goods (the majority 

of which remained protected by the NTBs) and intermediate goods (defined as intermediate, capital, 

and basic goods sectors), respectively.  The coefficient on output tariff is small in magnitude and 

insignificant, which suggests that it is unlikely that the insignificant results are driven by the NTBs 

since these barriers were largely eliminated for the intermediate goods by 1997.  Second, by 2001 

over 80% of the HS6 lines were not subject to NTBs even among the consumer goods.  We thus 

estimate regression (1) using data on only one pre- (1990) and one post-reform year (2001), by which 

the majority of NTBs were dismantled.  The results of this regression are shown in column 5; the 

coefficient on output tariff continues to be small in magnitude and insignificant.    

If lower output tariffs induce firms to simultaneously add and drop products in response to 

tariffs, this would leave the firm's extensive margin unchanged.  While none of the existing models 

generate product switching in response to trade reform, Bernard, Schott, and Jensen (2006) find that 

U.S. firms that are exposed to greater degree of low-wage competition are more likely to switch an 

industry.  Recall from Table 9 that simultaneous adding and dropping of product lines is quite rare 

for Indian firms. Nevertheless, in columns 6 and 7 of Table 11, we replace the dependent variable in 

equation (1) with an indicator (addit) if firm i adds a product in year t, and drop if firm i drops a 

product, respectively.  The coefficients on output tariffs remain small and statistically insignificant in 

both cases. 

The lack or relationship between declines in trade costs and firms' extensive margin is 

somewhat surprising in light of the predictions of theory models of multi-product firms and trade.  In 
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BRS (2006b), a decline in variable trade costs in a symmetric trade liberalization will reduce the 

range of products each domestic firm produces.  Multi-product firm extension of Melitz and 

Ottaviano's (2008) model, a model that is better suited to analyze the unilateral trade reform, also 

predicts declines in the number of products firms produce with lower trade costs (Baldwin and Gu 

(2006)).  We should emphasize that previous literature finds firm adjustments to the 1991 trade 

reform along other dimensions.  In particular, lower output tariffs induce within-firm productivity 

gains in India ((Sivadasan (2006), Topalova (2007)).  However, the results here suggest that lower 

tariffs are not associated with rationalization of product lines within surviving firms in India.30   

The lack of findings could in part reflect data limitations.  While the detail of our product 

classification is similar to the detail of product level data in the U.S. (where one observes substantial 

amount of product dropping), Indian firms might rationalize their product lines within product 

aggregates we observe in our data.  Unfortunately, we are not aware of a data source that provides 

information on products at a more detailed level and covers a broad range of manufacturing 

industries in India.  Alternatively, the lack of product dropping could potentially be attributed to 

regulatory constraints (such as rigid labor market regulation) that continue to affect daily operations 

of Indian firms and potentially preclude the firms from eliminating unprofitable product lines. The 

above model, on the other hand, feature frictionless factor markets.  We plan to explore this further in 

future work by exploiting variation in labor institutions across Indian states to examine whether 

product margin responds to declines in tariffs in Indian states with pro-business labor regulations.31     

5.2 The Extensive Margin and Input Tariffs 

The existing models of trade and multi-product firms emphasize the consequences of declines 

in variable trade costs for final goods for the range of products and firm productivity. In these models 

labor is the only production input. Yet, a growing body of studies emphasizes imported intermediate 

inputs as an important channel of productivity improvements for domestic firms.  Amiti and Konings 

(2007) and Topalova (2007) find that declines in tariffs on intermediate inputs are associated with 

improvements in firm productivity in Indonesia and India, respectively.  Feenstra, Markusen, Zeile 
                                                 
30 Firms could be dropping products by exiting the market but again, our data is not well suited to examine this 
channel. Moreover, given the size of these firms, firm entry and exit is unlikely to be an important margin of 
adjustment. 
31 Such analysis requires information on product mix changes in plants of a given firm located across states.  The 
preliminary analysis based solely on the location of a firm’s headquarter yields no significant findings. 
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(1992), Kasahara and Rodrigue (forthcoming), and Halpern, Koren, and Szeidl (2005) document 

positive association between the use of imported inputs and firm productivity.   

Could declines in tariffs on intermediate goods also influence the range of products firms 

produce?  Lower intermediate tariffs might lower the marginal cost of production for domestic firms 

either by lowering prices of intermediate products, and/or by increasing variety and quality of 

available inputs as in Ethier (1982), Markusen (1989), and Grossman and Helpman (1991).  Lower 

marginal cost of production would increase firms' profits and for each firm expand the set of products 

that generate sufficient profit to cover the fixed production cost.32  To explore the importance of the 

declines in input tariffs for the extensive margin, we estimate equation (1) with the input tariffs as the 

main independent variable of interest.33 The results are presented in column 1 of Table 12 and 

confirm this.  Unlike the coefficient on output tariffs in Table 11, the coefficient on input tariffs is 

negative and statistically significant. The point estimates imply that a 10 percentage point fall in 

input tariffs is associated with a 3.5 percent increase in the average number of products manufactured 

by a firm.   

The coefficient on input tariffs is robust.  We perform several robustness checks in the 

remaining columns of Table 12. Column 2 reports that the input tariff coefficient is not sensitive to 

lags. While the magnitude of the coefficient on the contemporaneous input tariff is smaller in 

absolute value, it lies within the confidence interval of the coefficients reported in column 1 and is 

statistically significant.  Column 3 reports regression results that condition on both input and output 

tariffs. As before, output tariffs are essentially uncorrelated with the firm’s extensive margin, but 

input tariffs remain statistically significant.   

As discussed in section 2, in addition to trade barriers, extensive licensing requirements and 

strict labor regulations were important parts of the economic climate in India during this period. 

These additional distortions may have been constrained Indian firms in their product lines. In 

addition to liberalizing trade, the 1991 reforms stepped up the process of dismantling the pervasive 

industrial regulation in India. The share of delicensed industries increased from almost 40 to 91 

percent from 1990 and 1997, with most of the delicensing occurring in 1991.  The delicensed 

                                                 
32This requires an addition of a numeraire sector to the Melitz (2003) model.  
33Data appendix contains the details on the construction of input tariffs. 
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industries corresponded to 57 and 92 percent of manufacturing output in 1990 and 1991, respectively 

(Aghion et al., forthcoming).  The removal of licenses would have lowered product-specific entry 

costs and may have enabled firms to increase their extensive margins. On the other hand, it may have 

allowed firms to become more flexible to shocks by shutting down or restarting a product line in the 

absence of license requirements. Column 3 reports the regression of the extensive margin on input 

tariff, output tariff, and a dummy variable that takes a value of one if the industry was license free.  

The inclusion of delicensed variable does not affect the coefficient on input tariffs.  Interestingly, the 

coefficient on delicensed is statistically insignificant.34  The finding on input tariffs continues to hold 

in columns two and three which add the delicensing variable and import penetration, respectively.  

The take-away message of Table 12 is that the number of products manufactured by the firm 

only appears correlated with input tariffs.  These effects are particularly pronounced for firm 

producing consumer goods.  Table 13 reports results where regression (1) is estimated separately for 

consumer goods (left panel) and intermediate goods (right panel)—defined as intermediate, capital 

and basic goods sectors. Column 1 indicates that the average effect of input tariffs from Table 12 is 

largely driven by the consumer goods sector. For consumer goods, the point estimate of input tariffs 

is -0.58, implying at a 10 percentage point reduction in input tariffs is associated with a 5.8% rise in 

the extensive margin. The coefficient for intermediate sectors (column 4) is not significant at 

conventional levels.  The results for final goods are robust to inclusion of output tariffs in column 2 

and inclusion of delicensing measure in column 3. 

  As discussed earlier, lower input tariffs might expand the range of products a firm can 

produce by lowering the marginal cost of production for domestic firms.  This could occur through 

several channels.  Lower input tariffs imply that intermediate inputs, both foreign and, through 

general equilibrium effects, domestic inputs should become cheaper.  Alternatively, lower input 

tariffs might increase access of Indian firms to higher quality imported inputs, or to a greater variety 

                                                 
34The coefficient on the delicensed dummy is similar in the unconditional regressions. Note that Aghion et al 
(forthcoming) use the ASI data at the industry level from 1980 to 1997 to show that de-licensing only affected 
manufacturing output in states with more flexible labor markets, but our results (not reported) find no heterogeneous 
impact of delicensing on the firm’s extensive margin across labor markets. A reason for the difference in findings 
could be the fact that many Prowess firms have plants in states with different labor markets which may wash away 
any heterogeneity.  In future work we plan to extend our analysis to consider product lines at different plant 
locations. 
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of intermediate inputs used in the production process, which reduces marginal costs of production as 

in Ethier (1982), Markusen (1989), and Grossman and Helpman (1991).   

5.3  India’s Import Margins for Intermediate Goods  

We use data on India’s imports from 1989 to 2000 at HS-6 digit level to further examine the 

response of imports of intermediate goods to lower tariffs.35  Expansion in imports of intermediates, 

defined as goods in basic, capital, and intermediate sectors, was substantial.  The data indicate that 

India's aggregate imports more than tripled from 1987 to 2000, in real terms, and 72 percent of this 

increase was attributed to intermediates. Over 85% of the increase in intermediate imports originated 

from high-wage countries, which tend to export higher quality products (Schott (2004), Khandelwal 

(2007)).  

Trade liberalization substantially increased intermediate imports and this growth was largely 

driven by the imports of new intermediate products (the extensive margin). To see this, Table 14 

decomposes the growth in intermediate imports between 1987 and 2000 into the extensive and 

intensive margin. Here, the extensive margin refers to new six-digit Harmonized System (HS) codes 

that were not present in 1987.36  The intensive margin refers to changes in imports within products 

that India imported in 1987.  For the intermediate sector, the growth in volume of trade was 

overwhelmingly driven by expansion in the extensive margin. In these sectors, new six-digit HS 

codes account for 60% of growth in import volume. This is strong evidence that the availability of 

imported intermediate products increased substantially during India’s liberalization episode. The 

importance of the extensive margin in the imported intermediate sectors contrasts sharply with the 

consumer goods sectors, where the extensive margin only accounts for 25% of all the growth in 

imports.  

The above figures suggest that access to (new) foreign intermediate imports was potentially 

an important consequence of the trade liberalization. We directly link changes in tariffs to the 

number of available import varieties, here defined as a HS6 product-country pair, in the following 

specification 
                                                 
35 Official Indian import data is obtained from Tips Software Services, Inc. It classifies products at the Harmonized 
System (HS) eight-digit level and records transactions for close to 10,000 manufacturing products imported from 
160 countries from 1987-2000.  
36 We decompose imports at the six-digit HS level which is standardized across all countries and therefore not 
affected by arbitrary classifications by the Indian government at the eight-digit level. 
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(2)          6,log(1 )ht h t h t htv α α βτ ε+ = + + +  

where vht is the number of country-product pairs within the six-digit HS product h at time t and τh6,t is 

the tariff rate at the six-digit HS level.37 The specification also includes HS6 digit product fixed 

effects and year fixed effects. As with the firm-level regressions, we restrict the regression to 1987-

1996. Column 1 of Table 15 estimates (2) for all HS6 categories and shows that the tariff coefficient 

is negative and statistically significant. This finding is consistent with Klenow and Rodriguez-Clare 

(1997) who also identify extensive margin gains from Costa Rica’s trade liberalization in the late 

1980s. A negative coefficient suggest that lower tariffs might provide an additional welfare gain to 

Indian consumers through more imported varieties (Broda and Weinstein, 2006).38  The second and 

third columns of Table 15 run the regression separately for final and intermediate sectors, 

respectively. As is suggested by the decomposition above, the overall effect is driven entirely by the 

intermediate sector. The final goods sector coefficient is not statistically significant, but the tariff 

liberalization had a statistically significant impact on the extensive margin in the intermediate 

sector.39    

While the above analysis indicates an expansion in the number of intermediate imports 

commensurate with trade policy, we also find that the average unit value in the intermediate sectors 

fell as tariffs decline. In particular, a regression of log average unit value of the eight-digit HS code 

on lagged tariff at a HS6 digit level, HS8 category fixed effect, and year fixed effect reported in table 

16 yields a statistically significant coefficient on lagged tariff of .152.   The results suggest that lower 

tariffs are associated with lower unit value imports of intermediate products.  

The above analysis of import data suggests that Indian firms might have benefited from trade 

reform via access to a greater variety of new products and cheaper intermediate products.  Compared 

to the era of import substitution policies and high rates of tariff protection, the 1990s were 

characterized by increased access of Indian firms to foreign intermediate inputs.  This section also 

                                                 
37 India’s tariffs are available at the six-digit HS level. 
38We continue to obtain negative and significant coefficient when we use number of imported country-HS6 
categories as a dependent variable, and log (1+number of HS8 category country pair) as a measure of imported 
variety.    
39 One explanation for the lack of finding in the consumer goods were the fact that NTBs still existed on these HS 
lines. 
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documents that lower input tariffs resulted in an increase in the firms’ extensive margins, with the 

relationship particularly pronounced in the consumer goods sectors.  

This preliminary evidence suggests a monotonic relationship between a firm’s extensive 

margin and the number of intermediate inputs used in the manufacturing process. As the economy 

received access to cheaper and broader range of inputs, it appears that these inputs were channeled 

into the domestic consumer sector. Firms in the consumer sector, which for most of our sample was 

still subject to non-tariff barriers, appear to have benefitted from the access to variety by expanding 

their product lines. Uncovering the precise mechanism of this potential adjustment, as well as the 

potential quality improvements resulting from better access to inputs, is left for future research. 

6. Conclusion 

This study examines the importance of multiproduct firms and changes in the firms' product 

mix in a developing country context and links these changes to changes in trade costs stemming from 

a unilateral trade reform.  Our analysis provides one of a few systematic account of the importance of 

multiproduct firms and changes in the product mix with large scale micro-level firm data, and yields 

several interesting findings.   

In a cross-section of firms, we observe that Indian multi-product firms exhibit many 

characteristics similar to their counterparts in U.S. manufacturing.  Multiproduct firms are bigger, 

more productive, and are more likely to export.  In addition, the observed patterns are consistent with 

predictions of recent theory models of multi-product firms.  For example, as predicted by BRS 

(2006b), we find positive correlation between the firms' extensive and intensive margin.  One 

implication of this finding is that the extensive margin might amplify the inequality in size across 

firms.   

Our cross sectional results so far are based on the medium and large manufacturing firms 

from CMIE's database Prowess.  The Indian Annual Survey of Industries (ASI) provides an 

alternative data source of information on Indian manufacturing establishments.  While ASI does not 

contain sufficient information for the analysis of changes in firms' product mix, it provides sufficient 

information for the above cross-sectional analysis.  Unlike Prowess, it includes information on firms 

of all sizes and contains the information on employment.  Consequently, we are in the process of 

examining the cross-sectional characteristics of Indian multiproduct establishments with the ASI 

data.  
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Our study also documents the prevalence of product mix changes among Indian firms and the 

contribution of the changes in the extensive product margin to output growth.  Interestingly, the net 

extensive product margin accounts for a quarter of changes in output of continuing firms between 

1989 and 2003.  This magnitude nonnegligible and similar to its contribution to output growth in the 

U.S.  However, despite similarities between U.S. and Indian firms in the cross section, their pattern 

of behavior, namely product churning, seems to diverge in the time series.  In particular, Indian firms 

often add products, but they are less likely to drop a product or simultaneously add and drop a 

product.  However, the characteristics of dropped products resemble the characteristics of dropped 

products in the U.S., although changes in the product mix are much less common in India than in the 

U.S.  The less dynamic product margin in India could in principle reflect higher degree of regulation 

that spans industrial licenses, entry of foreign goods and state labor market laws. 

The main objective of this paper is to extent the existing (at this point mainly theoretical) 

literature on trade and product mix, by examining whether Indian firms change their extensive 

product margin in response to India’s large-scale tariff liberalization during the 1990s.  To this end, 

we exploit differential declines in industry tariffs following India's 1991 trade reform to examine 

whether the observed changes in product mix are in part induced by declines in variable trade cost. 

We find no evidence of the relationship between declines on tariffs on final goods and a firms' 

extensive margin.  The lack of findings of the link between the extensive product margin and output 

tariffs is potentially puzzling, given the predictions of recent trade models.  The results could in part 

reflect data limitations.  Indian firms might rationalize their product lines within product aggregates 

we observe in our data.  Unfortunately, we are not aware of a data source that provides information 

on products at a more detailed level and covers a broad range of manufacturing industries in India.  

An alternative possibility is that the above models, that feature frictionless factor markets do not 

provide a good description of labor mobility in India.  The lack of product dropping could potentially 

be attributed to regulatory constraints (such as rigid labor market regulation) that continue to affect 

daily operations of Indian firms and potentially preclude the firms from eliminating unprofitable 

product lines.  We plan to explore this further in future work by exploiting variation in labor 

institutions across Indian states and whether product margin responds to declines in tariffs in Indian 

states with pro-business labor regulations. 

While we find no link between declines in output tariffs and the firms' extensive margin, 

declines in tariffs on intermediate inputs were associated with increased probability that a firm starts 

producing a new product.  These results are consistent with recent evidence that lower input tariffs 
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lead to increases in productivity of domestic firms in Indonesia (Amiti and Konings (2007)) and 

India (Topalova (2007)). 

To this end, our work focuses on the firms' extensive margin and abstracts from product 

attributes.  A related literature focuses on the relationship between trade shocks and product quality 

upgrading.  Most of this literature focuses on quality upgrading that is induced by increased access to 

and more profitable export markets (Verhoogen (forthcoming)).  The quality upgrading in response 

to trade openness could also arise because domestic firms in import competing sectors try to avoid 

competition from abroad by differentiating themselves.  This idea has not been formalized in a trade 

context.  But it is related to models by Acemoglu, Aghion, and Zilibotti (2006), and Aghion, 

Burgess, Redding, and Zilliboti (2005), where incentives to innovate depend on how far a firm lags 

behind the technological frontier.  For firms that cannot escape the competition by the competitive 

fringe with innovation (because they are not at the technology frontier), more competition always 

reduces incentives to innovate.  However, firms at the frontier have an incentive to innovate because 

this provides a venue to escape the competition.  Examination of these channels remains a topic for 

future work. 
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Data Appendix 

Product classification 
The reporting of products by Indian firms is not governed by any particular product 

classification. Although CMIE has developed a classification of 5,800 codes based on the NIC and 
the HS schedule, the agency has not explicitly linked the product names reported by the firms to this 
classification. The names of products reported by the firm could differ in aggregation, or even in 
spelling (e.g., “Steel Rod” versus “Steel Rods”). We therefore standardized the approximately 8,500 
product names to the 5,800 possible CMIE product codes. This mapping process was extremely time 
consuming and involved subjective calls. To minimize the scope for error and subjectivity in 
assigning the codes, the mapping was performed independently by two research assistants. The 
research assistants assigned product codes with identical NIC codes in 80% of the cases which 
represents 91% of output.  A third research assistant resolved the differences between the mappings 
done by the first two research assistants by again manually checking the classifications.  

Our final sample includes 1,886 product codes out of the universe of 5,800 product codes. 
The seemingly low coverage of products in the Prowess is not a source of concern. First, the 
distribution of unused codes is remarkably similar across sectors. Secondly, 25% of the unused codes 
are products in the agriculture and services sectors, which, of course, are not produced by 
manufacturing firms. The remaining unmatched codes appear to be a result of excess detail in the 
product codes. For many of these sectors, the number of potential CMIE products exceeds, by a large 
margin, the number of five-digit SIC products in BRS (2006a). The correlation between an industry’s 
share in total unused codes and the number of possible codes in an industry is .99. Moreover, the 
chemicals sector alone account for 40% of the unused manufacturing product codes. Thus, if 
anything, the low coverage stems from the overly detailed CMIE product classification in certain 
sectors. 

In all the analysis above, we refer to a product as the CMIE product code and not the 
reported product name. 
 
Indicators for final and intermediate goods. Industries are classified according to their end use into 
Basic, Capital, Intermediate, Consumer Durables and Consumer Non Durables. The classification is 
adopted from Nouroz (2001), who classifies the official Input-Output categories into these 
categories. We match the Input-Output codes to the 4-digit 1998 NIC codes used in the Prowess. 
Consumer Durables and Consumer Non Durables are considered “final goods,” while Basic, Capital 
and Intermediate are included in the “intermediate goods” category. 
 
Output tariffs. Data on disaggregated tariffs for 1987-2001 have been compiled in Topalova (2007). 
Tariffs are reported at the six digit level of the Indian Trade Classification Harmonized System (HS) 
Code, which are then aggregated to the 116 NIC codes, using the concordance by Debroy and 
Santhanam (1993), to calculate average industry-level tariffs. 
 
Input tariffs. We rely on the Indian national input-output (IO) table for 1993-94 and output tariffs in 
the construction of the industry input tariffs. For each industry, we create an input tariff for that 
industry as the weighted average of tariffs on inputs used in production for industry. The weights are 
constructed as input industry’s share of the output industry’s total output value.  Formally, input 
tariffs are defined as ∑=

s
smtsmmt TarifffInputTarif α , where smα  is the share of input s in the value 

of industry m.  For example, if a final good uses two intermediates with tariffs of 10 and 20 percent 
and value shares of .25 and .75, respectively, the input tariff for this good is 17.5 percent. 
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Effective Rate of Protection.  Measure is based on the definition in Corden, 1966 and relies on 

output tariffs and Indian national input-output (IO) table for 1993-94.  Formally, 
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Delicensed. Delicensed is an indicator equal to one if the industry is not subject to licensing 
requirements in that particular year and zero otherwise. The information is obtained from Aghion et 
al. (forthcoming). 
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Figure 3:  Pre-reform Industry Tariffs and Industry Tariff Changes 
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NIC Description
27 Basic Metal Industries (Sector)

2710 Manufacture of Basic Iron & Steel (Industry)
130101010000 Pig iron
130101020000 Sponge iron
130101030000 Ferro alloys
130106040800 Welded steel tubular poles
130106040900 Steel tubular structural poles
130106050000 Tube & pipe fittings
130106100000 Wires & ropes of iron & steel
130106100300 Stranded wire

2731 Casting of iron and steel (Industry)
130106030000 Castings & forgings
130106030100 Castings
130106030101 Steel castings
130106030102 Cast iron castings
130106030103 Maleable iron castings
130106030104 S.G. iron castings
130106030199 Castings, nec

Pr
od

uc
ts

Source: Prowess database and authors' matching of product names to product codes (see 
text). For NIC 2710, there are a total of 111 products, but only a subset are listed in the 
table. For NIC 2731, all products are listed in the table.

Table 1: Examples of Industries, Sectors and Products



Statistic
Years 1989-2003
Firms 4,971
Product-Reporting Firms 4,216
Share of output of reporting firms 0.85
Share of exports of reporting firms 0.91
Median product share of total output 0.92
Notes: Table summarizes aggregate statistics of product reporting 
manufacturing firms. Row 4 and 5 report the share of total 
manufacturing output and exports in Prowess by product-reporting 
firms, respectively. The final row reports the median share of product-
reporting firms' total output covered by products. Source: Authors' 
calculations from the Prowess database.

Table 2: Summary Statistics of Product-Reporting Firms



Variable 
Mean          (Rs. 

Crore)
Median (Rs. 

Crore)
Sales 158.1 29.8
PBDIT 18.9 3.0
Gross fixed assets 110.2 17.1
Total forex earnings 12.1 0.2
Total forex spendings 26.1 1.1
Value of output 142.1 27.7
Raw material expenses 57.6 12.2
Salaries and wages 9.3 1.7
R&D exp on current account 0.3 0.0
Notes: Table summarizes main firm-level variables from 1989-2003. Values 
are deflated using sector-specific wholesale price indicators and are reported 
in crore Rupees (1 crore = 10,000,000). Source: Authors' calculations from 
the Prowess database.

Table 3: Firm-Level Summary Statistics



Type of Firm Share of Firms Share of Output

,
Industries or Sectors per 

Firm
Single-Product 0.53 0.20 1
Multiple-Product 0.47 0.80 3.06
Multiple-Industry 0.33 0.62 2.00
Multiple-Sector 0.24 0.54 1.68

Table 4: Prevalence of Single- and Multiple-Product Firms

Notes: Table classifies firms by single product, multiple product, multiple industry (four-digit NIC) and 
multiple-sector (two-digit NIC). Note that the unconditional products per firm is 1.97 over the sample period 
from 1989-2003. Source: Authors' calculations from Prowess database.



Multiple 
Product

Multiple 
Industry

Multiple 
Sector

Output 0.81 0.74 0.75
Salary per Output 0.15 0.18 0.18
TFP 0.01^ 0.00^ 0.01^
Probability of Export 0.13 0.11 0.15
Notes: Table summarizes mean percent differences in 2000 between 
single-product and multiple-product firms. Each row represents a 
separate regression of the dependent variable on a dummy that takes a 
value of one if the firm produces more than one product, industry and 
sector, respectively. Regressions include industry fixed effects and 
standard errors are clustered at the firm level. All coefficients are 
statistically significant at conventional levels with the exception of 
coefficients denoted with a "^". Probability of export is a linear 
probability regressions. There are roughly 2,800 observations in each 
regression.

Table 5: Characteristics of Multi-Product Firms



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 100 87 77 73 66 64 68 68 57 63 42 59 46 55 44
2 13 19 19 20 20 17 15 23 15 22 14 26 15 18
3 4 6 8 9 7 8 10 8 16 13 14 10 11
4 2 4 4 4 5 5 5 9 6 6 6 5
5 1 2 2 3 3 3 4 3 4 4 5
6 1 1 1 1 2 3 2 2 4 4
7 0 1 1 1 2 1 1 2 3
8 0 0 1 1 1 1 2 3
9 0 1 1 0 0 1 2

10 0 0 0 0 1 1
11 0 0 0 0 1
12 0 0 0 1
13 0 0 1
14 0 1
15 0

Table 6: Distribution of Products Within the Firm
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products). Rows indicate the share of the product, in decreasing order of size. Each 
cell is the (simple) average across the relevant firm-products in the sample (1989-
2003). 



Number of Products 
(2000)

Number of Products 
(MP firms, 2000)

Number of Products 
(all years)

Number of Products 
(MP firms, all years)

Log Firm Sales 0.11 0.08 0.08 0.07
0.01 0.01 0.00 0.00

Fixed Effects year, firm year, firm
R-squared 0.116 0.118 0.886 0.882
Observations 3,167 1,511 33,236 15,705
Notes: Table summarizes OLS regression of a log number of products on log total firm sales. Columns 1-2 are 
run on 2000 data, only, while columns 3-4 pool across all years. Columns 2 and 4 are run on multiple-product 
firms only. All regressions are significant at the 1 percent level.

Table 7: Intensive and Extensive Decomposition



Log Avg 
Sales/Product 

(2000)

Log Avg 
Sales/Product 

(MP firms, 
2000)

Log Avg 
Sales/Product

Log Avg 
Sales/Product (MP 

firms)
Log Number of Products 0.080 0.477 *** 0.130 *** 0.424 ***

0.053 0.104 0.016 0.031
Fixed Effects year year
R-squared 0.001 0.014 0.008 0.017
Observations 3,167 1,511 33,236 15,705
Notes: Table summarizes OLS regressions of log average sales per product on log number of products. Columns 1-2 are run on 2000 data, 
and columns 3-6 pool over all years. Columns 2, 4 and 6 include multiple-product firms only. Significance: * 10 percent, ** 5 percent, 
*** 1 percent.

Table 8: Correlation between Intensive and Extensive Margins
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Year
Gross 
Output Net

Product 
Entry

Product 
Exit Net

Growing 
Products

Shrinking 
Products

1989
1990 7.8 0.7 1.4 -0.8 7.1 10.5 -3.3
1991 10.6 1.0 1.3 -0.3 9.6 12.8 -3.2
1992 -0.7 0.3 1.6 -1.3 -1.0 7.8 -8.9
1993 0.9 0.8 1.4 -0.6 0.2 7.3 -7.1
1994 13.9 3.6 3.8 -0.1 10.3 14.8 -4.5
1995 13.9 3.1 3.4 -0.3 10.8 15.4 -4.6
1996 18.1 0.7 0.8 -0.1 17.4 21.1 -3.7
1997 8.3 1.5 1.7 -0.2 6.8 12.6 -5.8
1998 7.2 0.4 0.6 -0.3 6.8 12.7 -5.9
1999 10.9 0.6 0.9 -0.3 10.3 15.4 -5.1
2000 13.5 0.2 0.5 -0.3 13.3 18.0 -4.7
2001 11.4 1.0 1.1 -0.1 10.4 15.8 -5.3
2002 3.1 4.5 4.7 -0.2 -1.4 6.7 -8.1
2003 13.6 1.3 1.4 -0.2 12.3 16.7 -4.4

1989-1993 15.0 3.2 4.2 -1.0 11.7 20.2 -8.4
1994-1998 52.7 10.5 11.1 -0.6 42.3 49.4 -7.1
1999-2003 42.5 10.0 10.7 -0.6 32.5 41.3 -8.9
1989-2003 197.7 49.8 52.5 -2.7 147.9 156.6 -8.7

Table 10: Decomposition of Output for Continuing firms

Notes: Table decomposes aggregate output growth by within Prowess from 1989-2003. The table reports the 
aggregate output growth of continuing firms. Column 1 reports gross output. Columns 2-4 report report 
contribution of growth from the firms' extensive margin. Columns 5-7 report the contribution of growth from the 
firms' intensive margin. Source: Authors' calculations from the Prowess database.

Intensive MarginExtensive Margin



Products (All 
sectors)

Products (All 
sectors)

Products 
(consumer 

sectors)

Products 
(intermediate 

sectors)
Products (All 

sectors)
Add  (all 
sectors)

Drop (all 
sectors)

Lagged Tariff -0.017 -0.014 -0.006 -0.024 -0.005
0.023 0.046 0.026 0.020 0.015

Lagged Import Penetration -0.010
0.044

Tariff 0.051
0.136

Year FEs yes yes yes yes yes yes yes
Firm FEs yes yes yes yes yes yes yes
R-squared 0.9 0.92 0.91 0.89 0.94 0.2745 0.2549
Observations 14,801 11,568 6,897 7,904 4,096 11,568 11,568
Notes: Table summarizes firm-level regressions where the dependent variable is (log) number of products in columns 1-5, and add and drop 
dummies in columns 6-7, respectively. The independent variable for each regression is reported in the column heading. Column 1 uses lagged 
tariffs. Column 2 uses import penetration. Columns 3 and 4 report results for consumer and intermediate goods, respectively. Column 5 uses a pre- 
(1990) and post (2001) year. For 2001, the 1997 tariff is assigned. This regression is designed to estimate the impact of non-tariff barriers which 
were still in place in 1997, but dismantled in 80% of HS codes by 2001 (see text). Columns 6 and 7 report add and drop dummies, where drop is 
defined as the firm manufacturing the product in t-1  but not in period t. With the exception of column 5, regressions are run on data from 1989-
1997. Standard errors clustered at the industry level except column 5 which clusters at the industry-year level.  Significance: * 10 percent, ** 5 
percent, *** 1 percent.

Table 11: Firm Extensive Margin and Tariffs



Lagged Input Tariff -0.326 *** -0.326 *** -0.317 ***
0.100 0.104 0.108

Lagged Tariff 0.000 -0.001
0.023 0.023

Lagged License -0.008
0.012

Input Tariff -0.255 ***
0.093

Year FEs yes yes yes yes
Firm FEs yes yes yes yes
R-squared 0.9 0.9 0.9 0.9
N 14,801 14,801 14,801 14,801
Notes: Table summarizes firm-level regressions where the dependent variable is (log) number of 
products. Column 1 regresses the extensive margin on lagged input tariffs. Column 2 uses 
contemporaneous input tariffs. Column 3 controls for output tariffs and column 4 controls for licensing 
(see text). Standard errors clustered at the industry level.  Regressions are run on data from 1989-1997. 
Significance: * 10 percent, ** 5 percent, *** 1 percent.

Table 12: Firm Extensive Margin and Import Tariffs



Lagged Input Tariff -0.458 ** -0.459 ** -0.524 *** -0.197 -0.211 -0.212
0.191 0.196 0.184 0.162 0.164 0.151

Lagged Tariff 0.001 0.018 0.007 0.013
0.041 0.043 0.026 0.028

Lagged Deicensed 0.025 -0.024
0.022 0.015

Year FEs yes yes yes yes yes yes
Firm FEs yes yes yes yes yes yes
R-squared 0.91 0.91 0.91 0.89 0.89 0.89
Observations 6,897 6,897 6,897 7,904 7904 7904

Table 13: Firm Extensive Margin and Import Tariffs, By Sector
Consumer Goods Intermediate Goods

Notes: Table summarizes firm-level regressions where the dependent variable is (log) number of products. The left panel runs regressions on final 
goods (consumer durables and non-durables) sectors and right panel run regressions on intermediate goods (basic, capital and intermediates) sectors.  
Regressions are run on data from 1989-1997. Standard errors clustered at the industry level.  Significance: * 10 percent, ** 5 percent, *** 1 percent.



Period

Gross 
Import 
Growth Net

Product 
Entry

Product 
Exit Net

Shrinking 
(added 

products)

Growing 
(added 

products)

1987-2000 354 209 210 0 144 -39 184

Extensive Margin Intensive Margin

Notes: Table decomposes import growth in the intermediate sectors (intermediate, basic and capital goods) in the 
extensive and intensive margins. The extensive margin refers to a new six-digit HS codes that were not imported 
in 1987.  The intensive margin refers to changes in imports within products that India imported in 1987.  Source: 
Authors' calculations from official Indian import data. 

Table 14: Decomposition of Intermediate Imports



All Products
Consumer 

Products
Intermediate 

Products
Lagged Tariff -0.051 *** -0.003 -0.083 ***

0.013 0.024 0.016
Year FEs yes yes yes
HS-6 FEs yes yes yes
R-squared 0.87 0.87 0.83
Observations 42,755 16,690 20,254

Intermediate 
Products

Lagged Tariff 0.152 ***
0.043

Year FEs yes
HS-6 FEs
HS-8 FEs yes
R-squared 0.9
Observations 31,002

Table 16: Unit Values of Intermediate 
Imports (HS8) and Tariffs

Notes:  The dependent variable  is the log unit 
value of the HS8 category. Tariff is at the six 
digit HS level. Regressions are run for 1987-
1996.  Standard errors clustered at the six-digit 
HS level.  Significance: * 10 percent, ** 5 
percent, *** 1 percent.

Log 1+Number of Varieties (Country-HS6)

Notes: Table summarizes product-level regressions of log (1+ number of varieties) on lagged 
output tariffs. A variety is defined as an six-digit HS product-country pair. Column 1 pools 
across all sectors. Columns 2 and 3 report coefficients for consumer goods and intermediate 
goods, respectively.  Tariff is at the six digit HS level.  Regressions are run for 1987-1996. 
Standard errors clustered at the six-digit HS level.  Significance: * 10 percent, ** 5 percent, 
*** 1 percent.

Table 15: Import Extensive Margin and Tariffs
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