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Abstract
We examine the impact of tariff and non-tariff reductions on firm-level gross value 
of output (GVO) and productivity for various types of Indian manufacturing MSMEs 
for the 2002–2007 period. We merge the 3rd (2001–2002) and 4th (2006–2007) All 
India Census data on Indian MSMEs to create a novel dataset that includes micro-
enterprises and to calculate input and final goods tariffs, ERPs and NTBs for broad 
product groups using information from India’s export–import policy, 1997–2003 
and 2004–2009. After controlling for firm, industry, state and time-specific fac-
tors, we find tariff reductions have improved firm-level GVO and productivity for 
MSMEs which are technologically upgraded and quality certified. Further, the 
effects of input tariff reduction exceed those from final goods tariff reductions, i.e., 
the input sourcing channel is stronger than the final product competition channel. 
Liberalization of non-tariff barriers is found to have a positive effect on both GVO 
and productivity growth.

Keywords  Manufacturing · Small scale industry · Total factor productivity · Trade 
liberalization

JEL Classifications  L6 · D2 · L1 · F1 · O3

 *	 Subhadip Mukherjee 
	 subhadip.mukherjee@sbm.nmims.edu

	 Rupa Chanda 
	 rupa@iimb.ac.in

1	 School of Business Management, Mumbai, NMIMS University, Vile Parle, V. L. Mehta Road, 
Mumbai, Maharashtra 400056, India

2	 Indian Institute of Management, Bannerghatta Road, Bangalore 560076, India

http://orcid.org/0000-0002-7540-8989
http://orcid.org/0000-0002-9364-4598
http://crossmark.crossref.org/dialog/?doi=10.1057/s41287-019-0196-1&domain=pdf


985Trade Liberalization and Indian Manufacturing MSMEs: Role…

Introduction

Micro, small and medium enterprises (MSMEs) are seen as important engines of 
economic growth in developing countries. According to the World Bank’s data on 
MSME indicators, there are 125 million formal MSMEs across 132 economies, 
including 89 million in emerging economies (Kushnir et  al. 2010).1 In India, the 
MSME segment plays a significant role, as it absorbs a large part of the low and 
semi-skilled workforce. There are more than 44 million MSME units producing over 
6000 products and accounting for 90% of all industrial units in India (Grant Thorn-
ton and FICCI 2013). Based on the latest Annual Report of the Ministry of MSMEs, 
it is estimated that MSMEs accounted for 33% of total manufacturing output and for 
6% of Gross Domestic Product (GDP) in 2014–2015.2 They contributed to 45% of 
the country’s exports in 2014–2015. Sectors such as textiles, leather and food prod-
ucts, which constitute a significant share of India’s export basket, are dominated by 
MSMEs (Singh et al. 2010b).

Until 1991, India’s MSME segment remained protected by high levels of tariff 
and non-tariff barriers (Das 2008). However, since 1991, Indian industry, includ-
ing the MSME segment, has faced extensive trade liberalization with a significant 
reduction in import tariffs on final as well as intermediate products and the removal 
of quantitative restrictions on a large number of import items (Singh et al. 2010b). 
Average tariffs (MFN applied rates) declined from 86.82% to 14.57% between 1990 
and 2009 and the non-tariff barrier coverage ratio, i.e., the share of imports subject 
to non-tariff restrictions, fell from nearly 100% to 0% over this period.3 Moreover, 
items that were previously reserved only for MSME production (Singh et al. 2010a) 
have been de-reserved over time along with the lifting of import prohibitions.4 As a 
result, Indian manufacturing MSMEs have faced growing competition from foreign 
and domestic sources.

It is widely held that Indian MSMEs have had difficulty in confronting the com-
petitive challenges posed by trade liberalization and have failed to take advantage 
of the new opportunities arising from liberalization, due to various constraints such 
as scarcity of financial resources, outdated technology, poor quality of products 
and lack of modernization (Grant Thornton and FICCI, 2013; Government of India 
2013; Gyampah and Boye, 2001). As a result, the MSME segment’s contribution 
to India’ GDP and to its manufacturing output has declined over the years. How-
ever, as MSMEs continue to absorb the largest proportion of the labour force after 
agriculture, ensuring their growth and enabling them to confront increased domestic 

1  There is, however, variation across countries in defining MSMEs. Countries define MSMEs in terms of 
assets, turnover or employment.
2  Annual Report—Ministry of Micro, Small and Medium Enterprises, 2016–2017: http://msme.gov.in/
sites​/defau​lt/files​/MSME%20ANN​UAL%20REP​ORT%20201​6-17%20ENG​LISH.pdf.
3  The simple and weighted average applied MFN tariffs stood at 13% and 6.9%, respectively, in 2014–
2015. See Singh (2017), Table 4, p. 14 and Table 5, p. 15.
4  See Press Information Bureau Government of India, Ministry of Commerce & Industry,
  http://pib.nic.in/newsi​te/Print​Relea​se.aspx?relid​=11822​2 for discussion on removal of the last 20 items 
from the MSME list.

http://msme.gov.in/sites/default/files/MSME%20ANNUAL%20REPORT%202016-17%20ENGLISH.pdf
http://msme.gov.in/sites/default/files/MSME%20ANNUAL%20REPORT%202016-17%20ENGLISH.pdf
http://pib.nic.in/newsite/PrintRelease.aspx?relid=118222
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as well as international competition remain critical challenges for policy makers in 
India (Government of India, 2013). A district-level study by Martin et  al. (2017) 
shows that national small-scale industry (SSI) reservation policies have over the 
years hindered overall output and employment growth in India. Against this back-
drop, understanding the impact of trade reforms on MSMEs and the factors mediat-
ing this relationship assumes importance.

This paper examines the impact of trade liberalization on the performance of 
Indian manufacturing MSMEs. The analysis focuses on two key performance meas-
ures, namely, growth in the gross value of output (GVO) and growth in total factor 
productivity (TFP). We examine the impact of a reduction in both tariff and non-
tariff barriers (NTB) on both these performance measures, in the context of India’s 
trade policy (EXIM Policy) of 1997–2003 and 2004–2009.5 We also examine how 
this impact varies with MSME characteristics, such as whether they use modern 
power sources, have advanced technological knowledge, maintain product quality 
standards, and whether they are sick units.6

The analysis in this paper is placed within the broader literature on new–new 
trade theory by Melitz (2003), Costantini and Melitz (2008), Bernard et al. (2003), 
which highlight the role of firm heterogeneity in shaping the impact of trade policy. 
It also builds on the existing literature on Indian manufacturing, including studies 
such as Goldar and Kumari (2003), Das (2004), Balakrishnan et  al. (2006), Siva-
dasan (2009), Topalova and Khandelwal (2011), Loecker et  al. (2016), Hasan 
(2002), Bas and Berthou (2011), Ahsan (2013), Mallick and Marques (2008), Kato 
(2009), Goldberg et  al. (2010a), Kathuria (2002) and Parameswaran (2010), and 
reconfirms the role of factors such as the level of technology, extent of moderniza-
tion and access to credit on firm and industry-level performance following trade lib-
eralization. It also extends the findings of studies such as Nataraj (2011) and Kathu-
ria et al. (2012) on trade liberalization and TFP in Indian manufacturing by showing 
that tariff liberalization has had a differential impact on MSMEs depending on their 
firm-level characteristics.

This paper makes three important contributions to the literature. First, it not only 
examines the effect of trade liberalization on the performance of MSMEs but also 
tries to identify the various channels for this impact, i.e., whether this is through 
tariff reductions on final goods or inputs or due to the reduction in NTBs. Moreover, 
it also assesses the relative importance of these various channels of impact. Second, 
this paper specifically calculates the actual incidence of NTBs for different indus-
tries (as opposed to just categorizing industries as having high and low NTB protec-
tion as done in some earlier studies). It examines the effect of the level of non-tariff 

5  The Export–Import or Exim Policy consists of guidelines and instructions established by the Director 
General of Foreign Trade (DGFT) on matters related to the import and export of goods in India. The For-
eign Trade Policy of India is guided by the EXIM Policy and is regulated by the Foreign Trade Develop-
ment and Regulation Act, 1992. See http://www.exim-polic​y.com/.
6  Definition of sick SSI (small-scale industry) unit: An SSI unit should be considered ’sick’ if any of the 
borrowal accounts of the unit remains substandard for more than 6 months, i.e. principal or interest, in 
respect of any of its borrowal accounts has remained overdue for a period exceeding 1 year. See https​://
www.rbi.org.in/scrip​ts/Notif​icati​onUse​r.aspx?Id=543&Mode=0 for further details.

http://www.exim-policy.com/
https://www.rbi.org.in/scripts/NotificationUser.aspx?Id=543&Mode=0
https://www.rbi.org.in/scripts/NotificationUser.aspx?Id=543&Mode=0
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protection on the output and productivity growth of Indian MSMEs. Finally, and 
most importantly, this paper undertakes analysis based on a new dataset that has 
been created by the authors by merging the 3rd and 4th All India Census data on 
Indian MSMEs for the years 2001–2002 and 2006–2007.7 This merged dataset is 
being used for the first time in such empirical analysis and contains information on 
a panel of close to 10,000 unique MSME firms, including a large number of micro-
enterprises, for the two census years. It includes information on financial variables 
such as access to credit as well as on product and industry characteristics such as 
quality standards, technological knowhow and power source at the firm-level.8 This 
dataset enables us to track the performance of a large number of MSMEs, including 
micro-firms, over a time period that has witnessed significant trade liberalization in 
India, while controlling for important firm-level characteristics which are available 
in the Census dataset.9 The conceptual flow for the analysis carried out in this paper 
in terms of the various channels of impact and the performance variables under 
examination is represented in Fig. 1.

Fig. 1   Theoretical flow

7  The process for merging the two rounds of census data is explained in “Data Sources and Descriptive 
Statistics” and illustrated in Appendix A.
8  This merged dataset has several advantages over other firm-level databases in India for analyzing the 
impact of trade liberalization. Other datasets like the CMIE (Centre for Monitoring Indian Economy Pvt. 
Ltd.) Prowess and ASI (Annual Survey of Industries) database have a very low representation of MSME 
firms and do not contain firm-level features such as quality standards and technological knowhow. This 
dataset covers registered enterprises unlike the NSSO (National Sample Survey Office) database which 
covers unorganized firms. None of these other datasets provide wide coverage of micro-enterprises. The 
Census dataset also enables a more disaggregated industry-level analysis as it contains a wide range of 
industries.
9  It is important to note that no previous studies which have examined the performance of Indian MSME 
firms have used both the 3rd and 4th censuses to examine the impact of trade liberalization. Coad and 
Tamvada’s (2012) examination was based only on the 3rd Census.
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The plan of the paper is as follows. “Data Sources and Descriptive Statistics” 
discusses the data sources and key descriptive statistics. “Methodology and Meas-
urement Issues outlines the methodology used for the empirical analysis and dis-
cusses measurement issues. “The Estimation Strategy and Analysis” presents the 
estimation strategy and analysis of the results, and also summarizes the key findings. 
“Robustness Checks” discusses the difference-in-difference (DID) model for robust-
ness analysis, and finally, “Summary of Findings: Policy Interferences and Exten-
sions” concludes the paper with some policy recommendations and possible future 
extensions of this research.

Data Sources and Descriptive Statistics

Data Sources

We merge the All India 3rd Census Survey data on MSME registered firms 
(2001–2002) with the All India 4th Census Survey data on MSME registered 
firms (2006–2007).10 This gives us a set of unique Indian MSME firms over the 
2002–2007 period with useful firm-level information for this period, such as GVO, 
total inputs used, total fixed assets, age, total employment, institutional loan out-
standing, etc. This exercise enables us to comprehensively examine the performance 

10  “Planning of Fourth All India Census of Micro-, Small and Medium Enterprises 2006-07 coincided 
with a significant development in evolution of small sector, i.e. enactment of MSMED Act in 2006, 
which broadened the scope of sector to include all the non-agricultural enterprises including medium 
enterprises falling within the stipulated investment limits. Hence, the frame for the 4th Census of regis-
tered enterprises was enlarged to include enterprises registered with KVIC/KVIB, Coir Board and under 
Section 2 m(i) & 2 m(i) of the Factories Act apart from the enterprises permanently registered with Dis-
trict Industries Centers (DICs), as against the 3rd Census, which included in its frame only permanently 
registered enterprises with DICs. Thus, in the 4th Census, all the enterprises permanently registered up 
to 31 March 2007 at District Industries Centers (DICs) of the State/UT Directorate of Industries number-
ing 21.04 lakh were surveyed on a complete enumeration basis. In addition, 2.15 lakh enterprises regis-
tered under Section 2 m (i) & 2 m(ii) of the Factories Act were also surveyed on a complete enumeration 
basis so that enterprises with investments in Plant & Machinery above Rs. one crore (which was the 
investment limit for SSI sector prior to the MSMED Act, 2006) were culled for inclusion in the 4th Cen-
sus results of the MSME sector. Further, 0.73 lakh KVIC/KVIB units and 0.09 lakh Coir units were also 
taken up in the census of registered MSMEs. In all a set of 24.01 lakh enterprises were surveyed on a 
complete enumeration basis.
  Of the 24.01 lakh enterprises surveyed on a complete enumeration basis, as mentioned above, 22.48 
lakh enterprises were found relevant to the MSME sector. Enterprises which exceeded the investment 
limit of the medium sector under the MSMED Act (i.e. Rs10 crore) were excluded from the list of enter-
prises registered under Section  2  m(i) and 2  m(ii) of the Factories Act in the final results of the 4th 
Census. Similarly, enterprises which had more than one registration (i.e. with DIC and with KVIB/Coir) 
were filtered out in the process of field survey. Break-up of 22.48 lakh enterprises having filed EM II/per-
manently registered with DIC is 20.62 lakh; registered under Section 2 m(i) and 2 m(ii) of the Factories 
Act 1948, 1.16 lakh; KVIC/KVIB/Coir units 0.70 lakh”; Final Report of 4th All India Census of MSME 
Registered Sector 2006–2007, Pages 9–10), This indicates that the study goes beyond the ASI dataset 
which mainly concentrates on large firms to give a main focus on MSME firms. Note that ‘lakh’ refers to 
100,000 and ‘crore’ refers to 10 million.
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of these MSME firms in the context of trade liberalization and the various mediating 
firm and industry-level factors.

In addition to the firm-level data, we have also extracted information on indus-
tries and trade restrictions from other sources. Industry-level information is 
extracted from the Industry Analysis Service and the Economic Outlook, the two 
online databases provided by the CMIE. Tariff-related information is obtained from 
the TRAINS-WITS online database provided by the World Bank. We measured the 
NTB index data by using the import conditions data from the Director General of 
Foreign Trade (DGFT) database, and the import data from the Ministry of Com-
merce and Industry, Department of Commerce, Government of India.11

Overview of the Merged Census Dataset

We next discuss the creation of this merged dataset and summarize the key firm-
level features revealed by this collated census data. For merging and identifying 
the unique firms from these two censuses, we take the following steps. Firstly, we 
observe that each firm has a permanent registration number. These permanent reg-
istration numbers repeat within a specific state, district, tehsil, taluk or mandal and 
even town or village.12 Thus, we create a combination number by considering all 
these varying area-level subcategories, starting from a sector code (i.e., rural or 
urban) to a town or village code, and the permanent registration number assigned 
to each firm. We repeat this procedure for both the 3rd and 4th Census MSME firm-
level datasets to arrive at a set of unique firms which are present in both the survey 
rounds. Finally, we merge these two firm-level datasets based on the unique firm 
code that we generate using the aforementioned combination number. This exercise 
is mainly carried out to track firm-level performance of Indian registered MSME 
firms over the 2002–2007 period, through a comprehensive examination of differ-
ent firm-level performance indicators for this unique set of registered MSME Indian 
firms. We confirm the accuracy of this merging procedure and the uniqueness of 
the firms across both survey rounds by checking the uniqueness in a firm’s perma-
nent registration year and its 5-digit NIC code across the two Census datasets.13 We 
finally arrive at 9918 unique MSME firms in our merged dataset.14 The accuracy of 

11  The detailed calculation of tariff and non-tariff barriers is given in Appendices B and C.
12  A tehsil or tahsil/tahasil, also known as taluka (or taluq/taluk) or mandal, is an administrative divi-
sion. It is an area with a city or town that serves as its administrative centre. It may contain additional 
towns and a number of villages.
  See http://censu​sindi​a.gov.in/Censu​s_And_You/Admin​istra​tive_divis​ion.aspx.
13  The National Industrial Classification-2004 (NIC-2004) plays an important role in maintaining stand-
ards of data collection, processing and presentation as well as applications in policy formulation and 
policy analysis. This classification is used in all types of censuses and sample surveys conducted in India. 
The latest and fifth Industrial Classification, NIC-2004 was developed and released by CSO in November 
2004. See http://mospi​.nic.in/Mospi​_New/uploa​d/nic_2004_index​.htm.
14  See Appendix A, Tables 16 and 17 for a description of the variables in the 3rd and 4th All India Cen-
sus of MSMEs and an illustration of the merger procedure.

http://censusindia.gov.in/Census_And_You/Administrative_division.aspx
http://mospi.nic.in/Mospi_New/upload/nic_2004_index.htm
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this merging procedure was validated by the Indian Ministry of Micro, Small and 
Medium Enterprises.15

We provide here some of the descriptive statistics for the merged census data to 
provide an overview of some key characteristics of the registered MSME firms cov-
ered in this dataset as well as their distribution across various dimensions of perfor-
mance and operation. The latter helps provide a context to the overall discussion by 
defining the kinds of firms that are being studied and also highlights the potential 
role of various firm-level characteristics in determining the impact of trade liber-
alization within the MSME segment. An important point to note is that this dataset 
captures registered MSMEs as opposed to unorganized firms. By focusing on regis-
tered MSMEs, we are able to capture that segment of firms for which data have been 
systematically captured across a range of industries and firm-level characteristics, 
and which are directly used in policy formulation. While registered MSMEs form 
only 4.4% of the total number of MSMEs, they account for 66% of the GVO of the 
entire MSME sector in India, thus justifying our focus on this segment.16 Table 1 
provides the average values for the MSME firms for various firm features. An inter-
esting feature to note is that while per unit gross output has increased between the 
3rd and 4th Censuses, the efficiency of investment as indicated by the value of gross 
output relative to fixed investment has declined over the two Censuses.

In addition to the characteristics highlighted in Table 2, it is interesting to note 
certain other features of these firms. The state-wise distribution of these MSMEs 
in the Census dataset reveals that a sizeable proportion (around 50%) of them are 
located in some of the backward and less industrialized states, such as Bihar (8.4%), 
Madhya Pradesh (18.55%), and Rajasthan (9.74%), while some of the leading indus-
trialized states such as Gujarat and Maharashtra account for a very small share of 
the firms in this dataset.17 In terms of industry distribution, the MSMEs are highly 
concentrated in a few industries, namely, the food products, beverages and tobacco 
industries (33.2%), the paper and paper products industries (29.8%), miscellaneous 
manufacturing industries (14.1%) and mineral and metal (12.6%) products industries. 
The regional and industry-wise distributional characteristics of MSMEs indicate the 
likely differential impact of policy changes like trade liberalization on these firms.18

The merged Census dataset also highlights other important firm-level features 
used in our model, such as firm-level performance indicators (GVO and TFP), 
controls (total asset and employment) and other categorical indicators (access to 

17  Appendix Table 18 shows the distribution of MSME firms across states.
18  Appendix Table 19 provides the distribution of MSMEs across industry groups. The Census report 
provides other descriptive statistics, including employment, output and asset distribution across indus-
tries. These broadly mirror the industry-wise distribution of MSMEs although certain industries such as 
textiles, chemicals and machinery and equipment feature importantly.

15  Although, in both the censuses the authority had collected data for the preceding 2 years (e.g., 2000 
and 2001 in the case of Census 2002, and 2005 and 2006 in the case of Census 2007), the information 
is limited to some key performance indicators, such as the GVO. Thus, our results are confined just to 
the years 2002 and 2007. But while estimating productivity using the Levinshon–Petrin (LP) method we 
have utilized the additional information for some major variables, such as the GVO, intermediate inputs, 
total assets and level of employment (2000–2002 and 2005–2007).
16  See MSME Annual Report (2015–2016), Table 1, pp. 7–8.
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technological knowledge, type of power source used, quality certification status, 
credit status and sickness status). Tables 2 and 3 provide these descriptive statistics.

We find that the bulk of registered MSMEs are characterized by limited tech-
nological knowledge, poor access to credit and poor-quality standards and a large 
number (around one-third) either do not use power sources or use traditional sources 
of power. Some of these MSMEs are sick units.19 These characteristics highlight the 
types of competitive challenges that confront registered Indian MSMEs (and also 
unorganized/informal MSMEs) underscoring the need to focus separately on the 
MSME segment to assess the impact of trade reforms.

Table 1   Average firm-level characteristics for 3rd and 4th Census data on registered MSMEs (in 100,000 
unless otherwise specified)

Column 2 excludes medium enterprises
Source Authors’ compilation based on “final report on 4th census—registered”

Sl. 
no.

Characteristics 3rd Census 
(2001–2002) 
(registered SSI 
segment)

4th Census (2006–
2007) (registered 
micro-and small 
enterprises)

4th Census (2006–
2007) (registered 
micro-, small and 
medium enterprises)

1 Size of sector 13.75 15.61 15.64
2 Employment 61.63 88.77 93.09
3 Share of rural enterprises (%) 44.33% 45.26% 45.23%
4 Per unit employment (no.) 4.48 5.69 5.95
5 Per unit fixed investment 6.68 25.17 28.72
6 Per unit original value of plant and 

machinery
2.21 5.35 6.72

7 Per unit gross output 14.78 40.46 45.24
8 Value of gross output per 100,000 

investment in fixed asset
2.21 1.61 1.58

9 No of units found permanently 
closed

8.87 NA 4.96

10 Total no. of units The total number of registered MSME firms that present 
in our merged dataset (both from 3rd and 4th Cen-
suses) = 19,866

Table 2   Important firm-level 
variables for merged 3rd and 
4th Census data on registered 
MSMEs (performance 
indicators and controls)

Source Authors’ calculation based on the merged 3rd and 4th Census 
data on registered MSMEs

Variable Freq. (no.) Mean SD

Log (deflated GVO) 17,594 6.782672 1.479652
Total factor productivity 17,594 6.959742 17.45118
Deflated total asset 17,594 5051.898 94,163.02
Employment 17,594 3.226327 9.512098

19  Appendix Table 20 shows the major reasons reported by sick or incipient sick units as per the final 
report on the 4th Census.
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Table 3   Important firm-level features for merged 3rd and 4th Census data on registered MSMEs (cat-
egorical indicators)

Distribution of the status of MSME firms with respect to technological knowledge

Whether unit has obtained technologi-
cal knowledge (KNOW_HOW)

Categories of sources Freq. (no.) Per-
cent

Having technological knowledge Abroad 312 1.57
Domestic collaboration company 1010 5.08
Domestic R&D institution/specialized 1142 5.75

Not having technological knowledge None 17,402 87.6
Total 19,866 100

Distribution of MSME Firms with respect to various power sources

Whether unit having modern power source 
(POWER_SRC)

Categories of power used Freq. Percent

Having modern power source Electricity 10,976 55.25
Not-having modern power source No power needed 6720 33.83

Coal 404 2.03
Oil 832 4.19
LPG/CNG 32 0.16
Non-conventional energy 20 0.1
Traditional energy/firewood 460 2.32
Others 422 2.12

Total 19,866 100

Distribution of quality certified MSME firms

Whether unit has obtained quality certificate 
(QUA_CER)

Categories of certification 
obtained

Freq. Percent

Maintains product’s quality standards QMS-ISO:9000 52 0.26
EMS-ISO:14001 124 0.62
Both 38 0.19
Others 334 1.68

Does not maintain product’s quality standards None 19,318 97.24

Total 19,866 100

Distribution of MSME firms with respect to institutional loan outstanding Status between 2002 and 2007

Institutional loan outstanding status 2002 2007 Percent

No 8616 7065 78.93
Yes 1317 2868 21.07
Total 9933 9933 100

Distribution of the status of MSME firms with respect to sickness

Sick MSME firm Categories Freq. Percent

No 0 18,934 95.31
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Overview of the Trends in Tariffs

The tariff data extracted from the TRAINS-WITS online database presented in 
Table 4 highlights the significant reduction in final goods tariffs in many industries 
between 2002 and 2007, i.e., the period under study. It further reveals the varying 
degree of tariff liberalization across different industries. While the average tariff rate 
in the low protection industries fell from nearly 30% to a little over 11% between 
2002 and 2007, in the high protection industries, the average tariff rate declined only 
marginally from 36% to 32%. Within the low protection industry group, some indus-
tries experienced sharp reductions in tariffs from around 30% to single digit in some 
cases. In general, the food and agro-based industries have remained relatively more 
protected than the majority of non-food, non-agro-based manufacturing industries.

The asymmetric nature of tariff liberalization across industries with very different 
levels of protection coupled with the broad overall trend of tariff reductions vali-
dates the choice of the study period and indicates the likely differential impact of 
trade reforms on MSMEs based in different industries. Overall, the above overview 
of the descriptive statistics for MSMEs and the tariff trends and variations across 
industries motivates the need to focus on firm- and industry-specific characteristics 
of MSMEs in examining the impact of trade liberalization.

Methodology and Measurement Issues

We undertake a fixed effect regression analysis of the impact of trade liberalization 
on firm-level performance indicators such as the growth of deflated GVO and pro-
ductivity for 2001–2002 and 2006–2007, after taking into account different firm-
level and state-level unobserved heterogeneity.20 We regress these performance 
measures on different industry-level trade liberalization indicators, namely, input and 
final goods tariffs, the effective rate of protection and NTBs. This approach helps 
us to identify the effects of tariff policy on the performance of different types of 
MSME firms, as characterized by features such as whether or not they are organized, 
whether or not they are sick units, whether they use electric or nonelectric sources 

Table 3   (continued)

Distribution of the status of MSME firms with respect to sickness

Sick MSME firm Categories Freq. Percent

Yes 1 932 4.69
Total 19,866 100

Source Authors’ calculation based on the merged 3rd and 4th Census data on registered MSMEs

20  Although we should deflate the variables by using firm-specific price deflators (Loecker, 2011), due 
to the unavailability of proper firm-level price deflators, we follow the example of other studies such as 
Topalova and Khandelwal (2011) and deflate by using the industry-level deflator.
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of power, their ability to access credit, and whether or not they are quality certified 
as well as the relative importance of these different types of protection.21 This fixed 
effect methodology is firstly applied to all MSME firms and then repeated for the 
different sub-groups based on the aforementioned firm-specific characteristics.22

Table 4   Final goods tariff (percent) for different product groups over the 2002–2007 period

Source WITS database, data extracted on 11/26/2013 1:50:18 A.M from WITS-TRAINS
http://wits.world​bank.org/WITS/WITS/Defau​lt A.aspx?Page = Default

Final goods tariffs for various industries 2002 2007 Average between 
2002 and 2007)

High-protection industries 36.251 31.699 33.975
Agriculture, hunting, forestry and fishing 32.613 27.813 30.213
Food products, beverages and tobacco 39.89 35.585 37.7375
Medium-protection industries 40.59 22.995 31.7925
Motor vehicles, trailers and semi-trailers 46.45 27.64 37.045
Other transport equipment 34.73 18.35 26.54
Low-protection industries 29.76887 11.39353 20.5812
Textiles, textile products, leather and footwear 32.193 12.693 22.443
Wood and products of wood and cork 32.1 12.03 22.065
Pulp, paper, paper products, printing and publishing 27.36 10.47 18.915
Coke, refined petroleum products and nuclear fuel 23.75 10.76 17.255
Chemicals and chemical products 32.83 12.94 22.885
Rubber and plastics products 34.66 12.43 23.545
Other non-metallic mineral products 34.05 12.48 23.265
Basic metals 32.91 15.92 24.415
Fabricated metal products except machinery and equipment 34.04 12.5 23.27
Machinery and equipment n.e.c 26.78 12.45 19.615
Office, accounting and computing machinery 21.49 3.13 12.31
Electrical machinery and apparatus n.e.c 30.22 12.28 21.25
Radio, television and communication equipment 22.82 6.57 14.695
Medical, precision and optical instruments 27.5 11.75 19.625
Manufacturing n.e.c; recycling 33.83 12.5 23.165

21  The unorganised sector is defined by the National Commission for Enterprises in the Unorganized 
Sector as “consisting of all unincorporated private enterprises owned by individuals or households 
engaged in the sale or production of goods and services operated on a proprietary or partnership basis 
and with less than ten total workers”; Report on Conditions of Work and Promotion of Livelihoods in the 
Unorganised Sector (p. 2) See http://dcmsm​e.gov.in/Condi​tion_of_worke​rs_sep_2007.pdf.
22  We also identify the effects of trade policy across two broad groups of MSME firms; (1) the non-food 
and non-agro-based industry group and (2) the food and agro-based industry group. These two industry 
groups are selected because of the divergent trends in tariff liberalization they have experienced during 
our study period. The 2004–2009 EXIM Policy which was introduced in 2004, widened the gap in tar-
iff rates between these two groups of industries. The final goods tariff rate for the food and agro-based 
industry group declined only marginally from 39.89% in 2001–2002 to 35.58% in 2006–2007, while 
the final goods tariff for the non-food and non-agro-based industry group declined to as low as 6.57% 
in 2006–2007. Appendix Figures 2, 3, anc 4 provide the differential trends in tariff rates for these two 

http://wits.worldbank.org/WITS/WITS/Default
http://dcmsme.gov.in/Condition_of_workers_sep_2007.pdf
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The empirical analysis requires the measurement of three key variables, namely, 
productivity, tariff and NTBs. The methodology involved in measuring these vari-
ables is discussed next.

Productivity Measures

In order to capture industry-level unobserved productivity shocks, we calculate firm-
level TFP for the 9581 registered MSME firms in the merged dataset and examine 
how their productivity has been affected by trade liberalization. For this purpose, we 
follow the semi-parametric methodology of Levinsohn and Petrin (2003) for meas-
uring firm-level TFP of different MSME firms. We take the value of deflated firm-
level total intermediate inputs as a proxy for the unobservable productivity shock 
and correct for simultaneity in a firm’s choice of output and input levels in its pro-
duction function.

Following the assumption of a Cobb–Douglas production function, we represent 
below a log linearized output function for firm i in industry j at time t as follows:

where y denotes output (measured in terms of the firm’s GVO), l denotes labour 
(measured in terms of the total number of labour employed), m denotes total input 
expenditures, and k denotes capital used (measured in terms of total fixed assets). 
In the above regression equation, all the variables are taken in natural log form. We 
calculate wijt, which is the firm-specific, time varying unobservable productivity 
shock based on Levinsohn and Petrin (2003).

We deflate the GVO, total fixed assets and total input expenditure as proxies for 
the physical quantities of output, capital and intermediate inputs, following the lit-
erature on productivity estimation.23 We deflate GVO, capital employed and total 
input expenditure by using industry-specific wholesale price indices, collected from 
the Economic Adviser, Ministry of Commerce and Industry, Government of India, 
using 2004 as the base year.24

By using the firm-level panel data on deflated GVO and other input expenditures 
for the periods 2000–2001, 2001–2002 and 2006–2007, we estimate their respective 

(1)yijt =∝ +�llijt + �mmijt + �kkijt + wijt + �ijt

23  See the gross revenue approach to productivity estimation discussed in Levinsohn and Petrin (2003).
24  http://www.eaind​ustry​.nic.in/wpi_revis​ion_0405.asp.

industry groups. See Mukherjee and Chanda (2017) for further discussion of these differential trends. 
Given this divergent trend in tariff liberalization, we have conducted a robustness check in “Robustness 
Checks”, where we employ a difference-in-difference model to estimate the differential effect of EXIM 
Policy, 2004–2009 on firm-level performance of Indian MSME manufacturing across these two industry 
groups.

Footnote 22 (continued)

http://www.eaindustry.nic.in/wpi_revision_0405.asp
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coefficients by using the methodology of Levinsohn and Petrin (2003).25 The above 
estimation result is given in Table 5 for all MSME firms26:

After getting all the estimated coefficients, we calculate TFP for the ith firm in 
the jth industry at time t by using the following equation:

After getting the Hicks-neutral TFP, we also create the productivity index follow-
ing the methodology of Aw et al. (2001).27 This is done to make the estimated TFP 
comparable across industries. Table 6 gives the detailed calculation for the produc-
tivity index:

To make sure that the extreme outliers do not affect the analysis, we also trim the 
top and bottom 1% of the productivity index.28

(2)ŵijt = eyijt−�̂llijt−�̂mmijt−�̂kkijt

Table 5   Productivity estimation 
using the Levinshon–Petrin 
methodology for All MSME 
firms

Sources Authors’ calculation based on the merged Census data of 
India’s registered MSME firms

Variables Log (gross value of output)

Log(total employment) 0.2103119***
(0.0114826)

Log(deflated market value of total fixed 
asset)

0.6554573***
(0.0364536)

Log(total input expenditures) 0.0418015**
(0.0194832)

Number of observations 27,610
Number of firms 9581

25  It is important to note that the LP method of productivity estimation requires last year’s input data to 
proxy the unobservable productivity term, as it follows Markov’s chain rule while choosing quantity of 
inputs in the present period. Hence, we have utilized the additional information of input variables, such 
as intermediate inputs, total assets and level of employment for the year 2000–2001 as a proxy for the 
productivity term of 2001–2002 in the 2nd stage of the LP method and similarly we have taken proxy 
using the data of 2001–2002 for the productivity term of 2006–2007. Thus, in LP productivity estimation 
results, we have utilized 3 years data of major variables. However, as pointed out earlier, this information 
is limited to some key performance indicators, such as GVO. Thus, our analysis is confined to the years 
2002 and 2007.
26  It is important to note that, unlike the usual LP results of other papers, Table 5 highlights a very low 
co-efficient value of total input expenditure (though significant), as this segment consists of all MSME 
firms, which operate at a very small scale and are unable to use quality inputs to improve their productiv-
ity. Moreover, Table 5 indicates that labour and initial fixed assets are the main factors for their produc-
tivity improvement.
27  The productivity index is calculated as the logarithmic deviation of a firm from a reference firm’s pro-
ductivity in the particular industry in the base year. For the productivity index calculation, we have sub-
tracted the productivity of a firm (mean log output and mean log input level) in 2001–2002 (base year) 
from the estimated firm-level TFP to get the productivity index.
28  However, the main results also remained robust after the inclusion of the outliers.
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Tariff and Non‑tariff Barriers Measures

We calculate the input tariff, the effective rate of protection (ERP) and NTBs 
(NTBs) for all the 17 2-digit broad industry groups (based on ISIC revision 3 or 
NIC-2004).29 To analyse the effects of trade liberalization on firm-level performance 
for Indian MSME manufacturing firms, which belong to these 17 industry groups, 
we calculate the input tariff and ERP for all the 17 industries based on final goods 
tariff data and input–output data collected from the WITS database and the OECD-
STAN database, respectively.30 We also calculate NTBs for all these 17 industries 
based on the data for import conditions (import policy) for each 8-digit product 
group and the import data for each 2- and 8-digit product group, collected from the 
DGFT database, Government of India and the Ministry of Commerce and Indus-
try database, Department of Commerce, Government of India, respectively.31 The 
detailed calculation of all these aforementioned trade indicators is given in Appen-
dices B and C. Along with the aforementioned protection indicators, we also cal-
culate the industry-level export propensity for all these 17 2-digit industry groups 
(NIC 2004) using Eq. (3) based on the industry-level export data collected from the 

Table 6   Productivity index for all MSME firms

Sources Authors’ calculation based on the merged Census data of India’s registered MSME firms

Variable Obs Mean in 2002 Std. Dev. in 2002 Min in 2002 Max in 2002

Log (gross value of output) 9581 6.494239 1.632335 0.7865232 16.17773
Log (total employment) 9581 0.7889351 0.7798006 0 6.579251
Log (deflated market value of 

total fixed asset)
9559 6.278767 1.769527 0.220654 15.98833

Log (total input expenditures) 9159 5.08847 2.341916 − 13.77549 15.61759
Mean log (gross value of output) in 2002 (base period) = 6.494239
Mean Log (input expenses) in 2002 = (0.7889351 × 0.2103119 + 6.278767 × 0.6554573 + 5.08847*0.0

418015)
Mean productivity in 2002 = exponential [mean log (sales revenue in 2002) − mean log (input expenses 

in 2002)]
Productivity Index = productivity − mean productivity in 2002

31  http://dgft.gov.in/ and http://comme​rce.nic.in/eidb/defau​lt.asp.

29  International Standard Industrial Classification of All Economic Activities, Revision. 3
  http://unsta​ts.un.org/unsd/cr/regis​try/regcs​t.asp?Cl=2 and National Industrial Classification,
  http://mospi​.nic.in/Mospi​_New/uploa​d/nic_2004_index​.htm.
30  The STAN database provides a comprehensive tool for analysing industrial performance at a relatively 
detailed level of activity across countries. It includes annual measures of output, labour input, investment 
and international trade which enable the construction of indicators pertaining to productivity growth, 
competitiveness and general structural change.
  http://www.oecd.org/indus​try/ind/stans​truct​urala​nalys​isdat​abase​.htm.

http://dgft.gov.in/
http://commerce.nic.in/eidb/default.asp
http://unstats.un.org/unsd/cr/registry/regcst.asp?Cl=2
http://mospi.nic.in/Mospi_New/upload/nic_2004_index.htm
http://www.oecd.org/industry/ind/stanstructuralanalysisdatabase.htm
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WITS-UN COMTRADE database (World Bank) and the GVO data from the Annual 
Survey of Industries (ASI) database.32

where j = industry and t = time.33

The Estimation Strategy and Analysis

Model Specifications

As outlined earlier, the main objective of this study is to determine the effects of 
trade liberalization on firm performance, to understand how this impact differs 
across different types of MSME firms and to assess the relative significance of vari-
ous forms of trade liberalization, i.e., input, final goods and non-tariff liberalization, 
in shaping this impact. The fixed effect (2N) models for the effect of tariff liberaliza-
tion on firm-level GVO and productivity are specified in Eqs.  (4) and (5), respec-
tively. The fixed effect (2N) models for the effect of non-tariff liberalization on firm-
level GVO and productivity are specified in Eqs. (6) and (7), respectively.

(3)Export Propensityjt =
Exportjt

GVOjt

× 100

(4)

log of Gross value of Outputijt =∝1 + �1 input or, final goods tariff or,

ERPjt−1 + �1 Total Fixed Assetijt + �TotalEmploymentijt

+ �1 Institutional Loan Outsandingijt + �1 Export Propensityjt

+ �1 State × Yearit + ci + �t + �ijt

(5)

Productivityijt =∝2 +�2 input or, final goods tariff or, ERPjt−1

+ �2 Institutional Loan Outsandingijt + �2Export Propensityjt

+ �2State ∗ Yearit + ci + �t + �ijt

(6)

log of Gross value of Outputijt = ∝3 +�3 NTB Indexjt + �3 Total Fixed Assetijt

+ �3 Total Employmentijt + �3 Institutional Loan Outsandingijt

+ �3 Export Propensityjt + �3 State ∗ Yearit + ci + �t + �ijt

32  “The World Integrated Trade Solution (WITS) database provides access to international merchandise 
trade, tariff and non-tariff measures (NTM) data. See http://wits.world​bank.org/. The ASI is the main 
source of industrial statistics in India. It enables analysis of the growth, composition and structure of 
organised manufacturing sector across a wide range of activities.
  http://mospi​.nic.in/mospi​_new/uploa​d/asi/ASI_main.htm?statu​s=1&menu_id=88.
33  We have followed the standard definition of export propensity provided by the United Nations Confer-
ence on Trade and Development (UNCTAD) to calculate the same at the industry-level over time. See 
http://uncta​d.org/en/Publi​catio​nsLib​rary/ditct​ab201​7d6_en.pdf.

http://wits.worldbank.org/
http://mospi.nic.in/mospi_new/upload/asi/ASI_main.htm%3fstatus%3d1%26menu_id%3d88
http://unctad.org/en/PublicationsLibrary/ditctab2017d6_en.pdf
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where, i = manufacturing (MSMEs) firms, j = industry and t = time.
In both these models, the firm-level GVO is deflated by using the industry-level 

WPI deflator. We take the dependent variable, GVO, in natural log form and also 
control for firm, year and state × year fixed effects, firm size (proxied by a firm’s 
total fixed assets), total employment, institutional loans outstanding (to proxy 
access to credit) and industry-level export propensity, apart from the main varia-
bles of interest which are the lagged tariffs and the NTB Index. In the fixed effect 
models for productivity, we control for firms’ institutional loans outstanding and 
industry-level export propensity, firm, year and state × year fixed effects, apart from 
the lagged tariffs and NTB index, which are our main variables of interest.34 It is 
expected that tariff and non-tariff liberalization would improve the performance of 
MSMEs in terms of GVO and productivity. This implies negative coefficient val-
ues for the tariff liberalization indicator, i.e., a lower tariff resulting in better per-
formance, and positive coefficient values for the non-tariff liberalization indicator, 
i.e., a higher NTB indicator (which represents a lower incidence of NTBs)35 result-
ing in better performance. Increased firm size, employment and access to credit are 
expected to improve MSME performance, implying positive coefficient values for 
the aforementioned indicators for firm characteristics. Industry-level export propen-
sity is expected to result in increased competition and thus a decline in MSME per-
formance, implying a negative coefficient value for this industry characteristic.

In order to validate the robustness of our specification, we also test for possi-
ble endogeneity between performance measures, such as GVO and productivity and 
trade policy (captured by the input, final goods and ERP tariff measures), which 
could arise from the industry’s previous period GVO and productivity status affect-
ing the level of trade protection. We find that trade policy is not affected by past 
period firm-level output or productivity.36

(7)

Productivityijt = ∝4 +�4NTB Indexjt + �4 Institutional Loan Outstandingijt

+ �4 Export Propensityjt + �4State ∗ Yearit + ci + �t + �ijt

34  While estimating the TFP index we have taken care of the effects of firm size and total employment. 
Hence, we have not taken these as control variables in the fixed effect model specification.
35  A higher NTB index value represents a more liberalized regime. This is because, in contrast to earlier 
studies which construct NTB indices by giving a value of 0 for freely imported products and 1 for prod-
ucts prohibited from imports, we invert the scale by assigning a value of 0 for prohibited products and 1 
for the freely imported products. Hence, a higher value of this index represents a more liberalized NTB 
regime (See Appendix Tables 24, 25, 26 and 27 for details).
36  See Appendix Table 23 for the results showing the absence of trade policy endogeneity with firm-
level performance measures. It should be noted that Topalova and Khandelwal (2011) find trade policy 
endogeneity between 1997 and 2001, though not for the 1989–1996 period, indicating that there is no 
systematic trade policy endogeneity with the latter varying over different time periods. The absence of 
endogeneity between GVO and productivity on the one hand and trade policy on the other between 2002 
and 2007 can be explained by the fact that there was a steady move towards trade liberalization in India 
with the introduction of the EXIM policy in this period, as well as the removal of NTBs that India had to 
undertake as part of its WTO obligations. We still ensure the robustness of our results in the presence of 
endogeneity by employing a DID model (see Robustness Checks).
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Results and Interpretations of the Fixed Effect Models

This section discusses the results of the fixed effect models on firm-level GVO and 
productivity. As discussed earlier, we use these models to first assess the impact of 
trade liberalization on these performance measures for all MSME firms, and then 
to assess the impact on these same performance measures for subgroups of MSME 
firms which differ in terms of their production and operating structure (i.e., whether 
they use modern power sources, have quality certification, and have upgraded tech-
nology) as well as their financial health (i.e., whether or not they are sick firms).37

Tariff Liberalization and Firm‑Level Performance

We present the results of the models specified in Eqs.  (4) and (5) for the impact 
of final goods and input tariff liberalization on firm-level performance. The results 
are discussed along four dimensions, i.e., the role of selected firm-level characteris-
tics in shaping the impact of tariff reductions, including the relative importance of 
these firm-specific characteristics; the role of selected control variables in mediating 
the relationship between tariff reductions and firm-level performance; the relative 
importance of final goods versus input tariff liberalization; and the commonalities 
and differences in the results obtained for GVO growth and productivity. Tables 7 
and 8 show the effects of a reduction in lagged final goods tariffs and lagged input 
tariffs, respectively, on firm-level GVO and productivity. Table 9 presents the results 
for the combined effect of both lagged final goods and input tariffs on firm-level 
GVO and productivity while Table 10 provides the results for the ERP on firm per-
formance. In all the tables, Panel 0 (Column 1) represents the results of the fixed 
effect (2N) models for all MSME firms. The different kinds of firm characteristics 
discussed above are represented in Panels 1–4. In each of the regressions (Columns 
1–8), the standard errors are clustered at the firm-level. It should be noted that, as the 
number of observations is limited for some of the MSME sub-groups, we have not 
controlled for state–year effects in order to avoid the degrees of freedom problem. 
However, when dealing with the full sample (Tables 11, 12, 13), we have included 
state–year effect to control for any macro-economic shocks (i.e., any state- and year-
specific policy changes) which might affect our main results. Hence, we ensure the 
robustness of our main findings.      

The results in Table 7 indicate that final goods tariff liberalization has not had any 
significant impact on GVO growth or productivity for MSMEs as a whole. However, 

37  Before examining the relationship between import tariff liberalization and firm performance for the 
various sub-groups of Indian MSMEs (i.e., Panels 1–4 of Tables 7, 8, 9 and 10) we undertook a post-
estimation test of equality between the coefficient means of ’tariff variables’ for sub-groups (i.e., all vs. 
modern power sourced, all vs. high quality, all vs. high tech, all vs. sick and finally with their counter-
parts). The results show a significant mean difference among the coefficients for each sub-group. For 
instance, the test for the mean coefficient differences between all MSMEs (i.e., Panel 0) and technologi-
cally advanced MSMEs (i.e., Panel 4, Column 1) gives a calculated Chi square (1) value of 10.05 (and 
the P value is 0.0015), which indicates that the impact of tariff liberalization on firm performance differs 
significantly for all MSMEs versus technologically advanced MSME firms..
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the impact varies depending on MSME characteristics. MSMEs which have qual-
ity certification and are technologically upgraded have significantly benefited, while 
their counterparts have been adversely affected. A 1% decrease in the final goods tar-
iff has increased the firm-level GVO by 2.1% and 2.4% for technologically advanced 
MSMEs and quality certified MSMEs, respectively, while this same tariff reduction 
is associated with a decrease of 0.4% and 0.1% for their respective counterpart firms. 
We can thus broadly infer that firms which have modernized and become technolog-
ically more efficient have been better able to cope with increased product competi-
tion following tariff liberalization. The direction of the results is broadly similar in 
the case of productivity, though the coefficients are largely insignificant.

Table 8 presents the results for the impact of input tariff liberalization on firm 
performance. We find that the impact has been consistently positive and significant 
for all MSMEs and also for certain types of MSMEs. A 1% reduction in input tariffs 
is associated with an increase of 0.5% in firm-level GVO of all MSMEs, especially 
those which are not sick units, and an even higher increase for those MSMEs which 
use electricity (2.4%), which have quality certification (6.4%) and are technologi-
cally upgraded (3.2%). Hence, we again observe that those MSMEs which are mod-
ern and formal in their production and operating structure have benefited more from 
input tariff liberalization, while their less organized and less modern counterparts 
have either not benefited significantly or have been adversely affected. A similar 
result is obtained in case of productivity with regard to MSME characteristics. In 
particular, we find firms with quality certification have experienced significant ben-
efits from input tariff liberalization, indicating that maintaining quality helps firms 
to derive productivity improvements through imported intermediate inputs.

A comparison of the results in Tables 7 and 8 further reveals that the impact is 
consistently larger and more significant in the case of input tariffs compared to final 
goods tariffs for both firm-level GVO and productivity. Hence, the input sourcing 
channel following input tariff reductions has been stronger than the competition 
channel arising from final goods tariff reductions. The positive and much stronger 
impact of input tariff liberalization may be explained by the improved access to a 
larger scale, variety, possibly better quality and reduced costs of imported intermedi-
ate inputs. Further, a reduction in input tariffs increases access to imported inputs 
which embody imported technology, thus enabling the transfer of technology and 
R&D spillovers. This provides firms with an opportunity to upgrade technologi-
cally and compete in a sustained manner on the basis of quality, product differentia-
tion and innovation, rather than on the basis of price competitiveness alone which 
is made possible by output tariff reduction. Input tariff reduction also exerts pres-
sure on the domestic input industry (import competing) to become more efficient. 
This finding is consistent with a Government of India (2013–2014) Annual Report 
of the Ministry of MSMEs which specifically notes the importance of technology 
for the MSME segment and highlights the difficulties faced by MSMEs in acquiring 
technologies due to their size, thus preventing realization of economies of scale and 
aggravating competitive challenges from imported items.

Our findings regarding these gains from imported inputs are in line with the 
endogenous growth literature by Grossman and Helpman (1991), Ethier (1979, 
1982), Rivera-Batiz and Romer (1991), which highlight the role of foreign 
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intermediate inputs in enhancing growth. These gains have also been highlighted in 
several theoretical and empirical studies by Lee (1995), Eaton and Kortum (2001), 
Goh and Olivier (2002), Xu and Wang (1999) and Alfaro and Hammel (2007), 
which discuss the effect of liberalizing trade in intermediate and capital goods sec-
tors on firm-level performance. Our results also confirm empirical analysis along 
similar lines for Indian manufacturing firms as a whole by Topalova and Khandel-
wal (2011), Goldberg et al. (2010a, b), Loecker et al. (2016), Mukherjee and Chanda 
(2016, 2017) on the significance of input liberalization for firms in the textile indus-
try. These latter studies find an increased probability of importing capital goods 
for the average firm, a positive effect of input tariff cuts on the intensive margin of 
imports of capital goods, and a positive effect of input-trade liberalization on firms’ 
sales, firm productivity growth and firms’ ability to introduce new products. Our 
results are also in line with the findings of Nataraj (2011), where productivity gains 
are observed for large-formal firms following trade liberalization. We find that, even 
within the MSME segment, the more modernized, technologically adept and quality 
conscious MSMEs have been able to realize the benefits of input tariff liberalization 
while their counterparts have in fact been adversely affected.

The results obtained for the various firm- and industry-level control variables 
are significant and of the expected signs in case of both final goods and input tariff 
liberalization. MSMEs that are larger, as proxied by employment and fixed assets, 
and MSMEs which have greater access to credit, as proxied by institutional loans 
outstanding have experienced higher firm-level GVO. Likewise, MSMEs with bet-
ter access to credit have performed better on the productivity front. Uniformly, 
greater export orientation at the industry-level has a significant and negative impact 
on both firm-level GVO and productivity, probably indicating the fact that firms in 
more export-oriented industries are likely to face greater competition than firms 
in inward-oriented industries. However, it is interesting to observe that the coeffi-
cients are larger and more significant in the case of less modernized, less technologi-
cally upgraded and less quality conscious MSMEs, suggesting that such MSMEs in 
export-oriented industries have been more adversely affected than their progressive 
counterparts One can thus infer that the more progressive MSMEs have been better 
able to cope with the competitive pressures arising from tariff liberalization.

Our results regarding the importance of firm-size38 in shaping the benefits of trade 
liberalization confirm the findings of earlier studies such as Singh et al. (2010b) regard-
ing the heterogeneous effect of trade liberalization on firms’ technology and product 
choice, and the importance of firm-level characteristics in shaping the performance of 
Indian MSMEs.39 We can thus infer that larger MSMEs are more likely to have captured 
the benefits of trade liberalization, reflecting the advantages they possess over smaller 
ones, in terms of technology, scale economies, quality, and access to credit, among other 

38  We also include a size-square variable in our model to control for a possible non-linear relationship 
between firm-size and GVO. Our results remain consistent with the earlier ones. See Appendix D.
39  It would have been useful to examine the effects of input tariff liberalization on the import behavior 
of MSME segments (sub-groups) for the study period to identify the significance of the input channel for 
different groups of firms. However, such analysis could not be undertaken as the census data did not pro-
vide information on firm-level imports.
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factors. Studies on Indian manufacturing across industries have also highlighted the 
importance of credit conditions, technology, assets, among other firm-level characteris-
tics in influencing firm-level performance, and our findings confirm the same.

Our results hold even when both input and final goods tariffs are included in a sin-
gle regression, as shown in Table 9. A reduction in final goods tariffs has a negative 
and significant impact while a reduction in input tariffs has a positive and significant 
impact on firm-level GVO. Once again, MSMEs with access to technological know-
how, with quality certification and modern production methods and without sickness 
problems, benefit more from input tariff liberalization and are less adversely affected 
for the most part from final goods tariff liberalization, indicating that the more 
modern and technologically upgraded firms are in a position to realize the sourc-
ing-related gains from trade liberalization and to face increased competition arising 
from final goods tariff liberalization. The results for productivity are weaker than for 
firm-level GVO but again we find that firms which are able to maintain their prod-
uct quality standards are associated with a positive impact on productivity due to a 
reduction in input tariffs. Thus, combining input and final goods tariffs in a single 
regression does not alter the nature of our earlier findings and again underscores the 
relative importance of the input sourcing channel for gains from trade liberalization.

We finally examine the net effect of liberalizing final goods and input tariffs, i.e., 
the effect of changes in the ERP on firm-level GVO and productivity. This is moti-
vated by the fact that there are differing effects on firm performance in terms of the 
magnitude, significance level and signs of the coefficients in the case of final versus 
input tariff reductions. This is once again done for MSMEs as a whole and then for 
specific kinds of MSMEs. The results of this exercise are provided in Table 10.

We find that a reduction in ERP is associated with an insignificant effect on firm-
level GVO and productivity, reflecting the opposing effects of final versus input 
tariff liberalization. However, as seen earlier, when we consider the results for dif-
ferent kinds of MSMEs, for MSMEs which are technologically upgraded and have 
obtained quality certification, we observe a beneficial and significant impact of a 
reduction in the ERP on GVO and an adverse effect on their counterpart firms. The 
results for productivity remain by and large insignificant, though for the modern, 
upgraded and quality conscious MSMEs, the effect is positive. Thus, technology 
adoption and quality certification again emerge as two important firm-specific char-
acteristics which enable MSMEs to, on net, benefit from trade liberalization.

Overall, our results for the effects of tariff liberalization on firm-level perfor-
mance across Tables 7, 8, 9, and 10 indicate that Indian MSMEs as a whole have 
not benefited much from tariff liberalization in terms of either output or productivity 
growth. However, those MSMEs which are characterized by modern operating and 
production structures have fared better and have been able to withstand competitive 
pressures arising from tariff liberalization. Both firm and industry characteristics 
have played a role in mediating the impact of tariff liberalization.

To ensure the robustness of our above findings, we also extend our analysis to the 
full sample, by introducing an interaction term for various broad firm characteris-
tics and the trade policy indicators (i.e., Tariff × Modern Power Source Dummy, 
Tariff × Maintaining Quality Standard Dummy, Tariff × Maintaining Modern Tech-
nological Dummy, Tariff × Sick-MSME Dummy) and state–year interaction effects 
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(Table 11). Here, we examine whether Indian MSMEs have experienced an improve-
ment in their GVO and productivity following a reduction in input, final goods and 
effective rate of protection, when we control for the broad differences in firm charac-
teristics and any other unobserved macro-economic shocks (i.e., state- and year-spe-
cific any policy changes during the study period) which might affect our main results.

The coefficients for the final goods tariff variable in Columns 1 and 5 clearly indi-
cate that, although the inclusion of various interaction terms does not change the 
results for GVO (Column 1), there has been a significant and positive effect (i.e., 
1.24%) on firm-level productivity (Column 5) of a 1% reduction in final goods tariff. 
This highlights the importance of various firm-specific factors and state–year policy 
effects, which can influence the impact of tariff liberalization on the performance of 
Indian MSMEs. We find similar results in the case of input tariffs and ERP wherein 
the impact of liberalization remains positive for both GVO and productivity but 
becomes much stronger in the case of productivity compared to our baseline results 
presented earlier. The latter suggests that industry-specific shocks as well as macro-
economic policies and programs (which are captured by the state–year interaction 
effects) that are designed to alleviate the problems of the manufacturing sector, or 
of MSMEs in particular, can help firms to realize gains in GVO and productivity 
from tariff liberalization. So, the existing industry and policy context is important 
in shaping the impact of tariff reductions on Indian MSMEs. In this regard, initia-
tives such as The National Manufacturing Competitiveness Programme, micro-& 
Small Enterprises Cluster Development Programme, Technology Centre Systems 
Programme, Credit Linked Capital Subsidy Scheme, Entrepreneurship and Skill 
Development, Rajiv Gandhi Udyami Mitra Yojana, Market Development Assistance 
Scheme, etc.40, which aim to address the problems of Indian manufacturing firms 
and especially Indian MSMEs, can play an important role. Importantly, the results 
in Table 11 again confirm our main findings and highlight the relative importance 
of the input sourcing channel for gains from trade liberalization. Our results hold 
when both input and final goods tariffs are included in a single regression, as shown 
in Table 11 (Columns 4 and 8). Similar to our earlier findings, Column 4 shows that 
a reduction in final goods tariffs has a negative and significant impact while a reduc-
tion in input tariffs has a positive and significant impact on firm-level GVO. Moreo-
ver, a 1% point reduction in input tariffs improves productivity by 1.98%, while a 
reduction in final goods tariffs fails to affect firm-level productivity.

Non‑tariff liberalization and firm performance

We also examine the effects of a reduction in NTB barriers, as measured by an NTB liber-
alization index, on firm-level GVO and productivity for all MSMEs. The measurement of 
this index is as outlined earlier in “Tariff and Non-tariff Barrier Measures” and illustrated 
in Appendix C. We observe that there is an upward trend in this index, i.e., liberalization 

40  See http://dcmsm​e.gov.in/publi​catio​ns/MSMEI​nicia​tiveE​nglis​h.pdf for further details on initiatives 
aimed at supporting MSME firms.

http://dcmsme.gov.in/publications/MSMEIniciativeEnglish.pdf
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trend, over our study period.41 The results are presented in Tables 12 and 13. Columns 1 to 
5 in Panel 1 represent the impact of reductions in final goods tariffs, input tariffs, ERP, the 
combined case of final goods and input tariffs, and NTBs, respectively, on firm-level GVO. 
Columns 6 to 10 in Panel 2 represent the impact of these same reductions on productivity.

Although we do not assess the effects for different MSME subgroups, the results for 
all MSMEs presented in Tables 12 and 13 highlight two important features regarding the 
impact of non-tariff liberalization. First, we observe that NTB liberalization, like tariff 
liberalization, impacts only firm-level GVO positively and significantly at the firm-level 
across all MSMEs, while for productivity growth the impact is insignificant (see Table 12). 
The results are also significant and stronger for NTB liberalization compared to input tariff 
liberalization which was earlier found to be the main source of gains. When the effects of 
both tariff and non-tariff liberalization are considered simultaneously in the same regres-
sion, we observe that the latter is not only consistently beneficial for firm performance 
(Table 13) but is also more significant than a reduction in any form of tariff liberalization 
(input, final goods, ERP) for both output growth and productivity. Furthermore, in con-
trast to the case where individual tariffs are assessed for their impact (Table 12), in the 
combined tariff and non-tariff liberalization estimation (Table 13), we find that the relative 
importance of input tariffs declines while that of final goods tariffs and of NTBs increases. 
This suggests that the removal of quantitative restrictions has played an important role in 
enabling MSMEs to improve their output and productivity, even though there is not much 
variability in the NTB index values calculated.42 Finally, firm-level characteristics such as 
size and access to credit have a positive and significant effect on firm-level GVO and pro-
ductivity while industry features such as export propensity continue to have an adverse and 
significant effect on firm performance. Hence, the role of these firm and industry features 
remains similar, regardless of the nature of trade liberalization.

Overall, the stronger results for NTBs compared to tariffs across all MSMEs 
is possibly due to the significant NTB liberalization observed across all industry 
groups following the dismantling of quantitative restrictions and import licensing 
across a wide range of industries post-2001. This is in contrast to the case of tariff 
liberalization where there has been a lot of variation in the extent of liberalization 
between different industry groups, which may explain the mixed results observed for 
tariff liberalization.43 Our results also indicate that increased availability of imported 
inputs and final goods due to NTB reduction has been more important for firm-level 
performance compared to the price wedge effects driven by tariff reductions.

41  A higher NTB index value represents a more liberalized regime, as explained earlier.
42  The NTB index values exceeds 90 (i.e., mostly free from any import restrictions) for almost 99% of 
our sample observations. It is important to note that the variation in growth of firm-level GVO across 
various kinds of Indian manufacturing MSME firms could be better explained by calculating the NTB 
index at a more disaggregated level (i.e., for 4-digit industry groups). However, our construction of this 
index, as outlined in Appendix C, is at the 2-digit level as the purpose is to understand the broad overall 
trend in NTBs over our study period and to compare the results against those obtained for tariff liberali-
zation. Disaggregated analysis of the trends in NTBs is left for future research.
43  While the average tariff rate in low protection industries fell from nearly 30% to a little over 11% 
between 2002 and 2007, in high protection industries, the average tariff rate declined only marginally 
from 36% to 32% (as highlighted in “Data Sources and Descriptive Statistics”).
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Robustness Checks

In our earlier discussion on estimation strategy and analysis in “The Estimation 
Strategy and Analysis”, it was shown that, during our study period, productivity 
does not suffer from an endogeneity problem, which was also indicated in Appen-
dix Table 23. We further validate this finding by undertaking a robustness analysis 
of our main results by using a DID approach to estimate the differential impact of 
a major trade policy change that happened in Indian manufacturing industries dur-
ing the study period (i.e., EXIM Policy, 2004–2009) on the firm-level performance 
of Indian Manufacturing MSMEs, after controlling for any endogeneity problems 
with respect to policy formulation for various industry groups.44 The latter may 
arise from an omitted variable bias created by unobserved variables such as lob-
bying by industries to manipulate policy makers so as to influence the formulation 
of tariff policies in their favour.45 Thus, to overcome this potential bias, we esti-
mate the mean difference of the treatment effect (i.e., EXIM Policy, 2004–2009) in 
the performance of Indian manufacturing MSME firms between two broad industry 
groups, namely, non-food and non-agro-based industries (termed the control group) 
and food and agro-based industries (termed the treatment group) before (i.e., in the 
year 2001–2002) and after (i.e., in the year 2006–2007). The firm-level performance 
indicators for analysis are log (GVO) and TFP. Thus, DID estimation enables us to 
determine the unbiased impact of EXIM Policy 2004–2009 (treatment) on the mean 
difference of the firm-level performance between food and agro-based MSMEs and 
non-food and non-agro-based MSMEs post-2004, after keeping all firm characteris-
tics orthogonal to the treatment effect on firm performance.

This DID methodology is first applied to all firms in the dataset and then repeated 
for different sub-groups of firms based on their firm-specific characteristics, such 
as whether or not they use modern power source, whether or not they use modern 
technology, whether they have product quality certifications, etc. (see Table 14). We 
have extended this robustness analysis by performing the DID model again for the 
full sample after controlling for all possible state × year-specific unobserved macro-
economic heterogeneity as well as firm-characteristics and trade indicator interac-
tion effects (see Table 15). The results for both the DID models are broadly in line 
with our main results and findings which were highlighted in “The Estimation Strat-
egy and Analysis”, thus confirming the robustness of our model specifications.46

Given the above robustness check scenario, individual-level panel data is a useful 
tool for estimating policy effects. Simple, effective models in the case of our study 
are given as follows:

44  See Chapter  13 (pp. 455–468) in Wooldridge (2013) Introductory Econometrics: A Modern 
Approach, 5th Edition for more details about the DID approach in Two-Period Panel Data Analysis 
framework.
45  For instance, MSME which belong to low-productivity industry groups may receive much higher pro-
tection in terms of higher tariff rates compared to high-productivity firms. This might lead to an omitted 
variable bias in the analysis.
46  The results for the preliminary DID model with treatment dummy (estimated using OLS) are pre-
sented in Appendix E.
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where, i = manufacturing (MSMEs) firms, j = industry, t = time, and τ = treatment 
effect.

Postt is a dummy taking the value 1 in the post-treatment period (i.e. year 
2006–2007) and 0 in the pre-treatment period (i.e. the year 2001–2002). The term 
(Food_Agro × Post)jt denotes the interaction between the Food and Agro-based 
industry dummy (group dummy) and the Post dummy. The term (State × Year)jt 
which denotes the interaction between the state dummy and the year dummy, has 
been used to control for any unobserved macro-economic shocks that can influence 
our results. The firm fixed effect is denoted by ci. Moreover, we include firm-level 
total fixed assets (as a proxy for firm size), total employment and institutional loan 
outstanding (as a proxy for a firm’s access to credit) as the control variables in the 
model.47

From the above model, we estimate the differential effects of tariff reduction 
(treatment) on firm-level performance in India’s MSME sector, following imple-
mentation of the EXIM policy 2004–2009. We find the mean difference of the firm-
level gross value of output and productivity between the group of firms, which come 
under the treated industry (i.e., food and agro-based industry) and the group of 
firms, which come under the untreated industry (i.e., non-food and non-agro-based 
industry).

Results and Interpretations of Difference‑in‑difference (DID) models

We examine the effects of implementing the EXIM policy 2004–2009 on firm-level 
GVO and firm-level total factor productivity. Moreover, we also examine the differ-
ence in these effects across different groups of firms and industry (food and agro-
based vs. non-food and non-agro-based).

Table 14 presents the results of the DID models on log (GVO) and Productiv-
ity for all firms in Column 1 (Panel 0). Next, we present the results of sub-sam-
ples based on their broad firm-specific characteristics in Panels 1 to 4. In Column 
1, the coefficients of Post_2004 dummy (Rows 1 and 8) provide evidence of a 
definite significant and positive effect of EXIM Policy, 2004–2009 in improving 
firm-level GVO and productivity for all MSME firms. More importantly, the coef-
ficients of the Post-2004 × Food and Agro-based Dummy highlight that food and 

(8)

log(Gross Value of Output)ijt =∝ +� Postt + �
(

FoodAgro × Post
)

jt

+ � Total Fixed Assetijt + � Total Employmentijt

+ � Institutional Loan Outstandingijt + � State × Yearit + ci + �ijt

(9)
Total Factor Productivityijt =∝ +� Postt + �(Food_Agro × Post)jt

+ � Institutional Loan Outstandingijt + � State × Yearit + ci + �ijt

47  It should be noted that, in the productivity equation (Eq. 7), we do not control for total fixed assets and 
employment as these variables have already been used in the productivity estimation.
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agro-based MSME firms experienced 0.080% and 0.667% lower firm-level GVO 
and productivity compared to the non-food and non-agro-based MSME firms. 
This indicates that food and agro-based MSME firms realized less improvement 
in their GVO and productivity following tariff reductions, as they remained rel-
atively protected compared to their non-food and non-agro-based counterparts. 
If we compare the coefficients of the Post_2004 dummy for both the GVO and 
Productivity models in Table  14 across sub-samples, based on broad firm-spe-
cific characteristics (see Panels 1 to 4, Rows 1 and 8), we find clear evidence of 
relatively higher firm-level performance with respect to GVO and Productivity 
for MSMEs which are not sick units, which use modern power sources in their 
production, which maintain product quality standards and are technologically 
advanced. For instance, if we compare Columns 6 and 7 in Panel 3 with respect 
to the coefficients of the Post 2004 dummy, we find evidence of a greater impact 
of EXIM Policy, 2004–2009 on firm-level GVO and productivity to the extent of 
0.257% and 1.343%, respectively, post-2004 for MSMEs which maintain product 
quality standards compared to their low-quality counterparts. Further, if we com-
pare Columns 8 and 9 in Panel 4 with the coefficients of the Post-2004 dummy, 
we find evidence of a greater impact of EXIM Policy 2004–2009 (0.252% vs. 
0.113%), on firm-level GVO and productivity post-2004 for technologically 
advanced MSMEs compared to their less advanced counterparts.

Although  Table  14 confirms the robustness of our main model specifications, 
it is possible for firm characteristics and trade policy interaction, as well as the 
state–year unobserved interaction effects to influence our main results. Hence, in 
Table 15, we present the results of the DID model for all MSME firms, after control-
ling for all other unobserved macro-economic policy effects.

In Table 15, Panels 1, 2 and 3, we present the results of our DID model on firm-
level log (GVO) and productivity, after controlling for all broad firm characteristics 
and final goods tariff interaction, Input tariff interaction and ERP interaction, respec-
tively, apart from controlling for other firm-specific time invariant unobserved hetero-
geneity as well as state–year unobserved interaction effects. Similar to our results in 
Table 14, we find that the coefficients of the Post_2004 dummy are highly significant 
and positive across all panels (i.e. for Rows 1 and 12) which reconfirms the positive 
effects of EXIM Policy, 2004–2009, on firm-level GVO and productivity following 
a reduction in tariff rates across industry groups over time. Moreover, the negative 
and highly significant values for the coefficients of the (Post-2004 × Food and Agro-
based Dummy) interaction dummy across all panels (i.e. for, Rows 2 and 13), again 
supports the evidence of lower mean firm-level GVO and productivity for the food 
and agro-based MSME firms compared to the non-food and non-agro-based MSME 
firms post-2004 period. For instance, the estimates of the coefficients of the (Post-
2004 × Food and Agro -based Dummy) interaction dummy in Column 1, clearly show 
that the food and agro-based MSME firms are less affected (0.056% as seen in Row 
2 and 0.974% as seen in Row 13) with regard to their GVO and productivity, respec-
tively, compared to the non-food and non-agro-based MSME firms in 2006–2007.
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Summary of Findings: Policy Inferences and Extensions

The census analysis for the performance of MSME firms between 2001–2002 and 
2006–2007 shows a varied effect of trade liberalization on MSME firms depending 
on firm- and industry-specific factors. While the impact on output growth and pro-
ductivity for the overall MSME segment is mostly negative, we find that certain sub-
groups of MSME firms, namely, those which use modern power techniques in their 
production process, which are technologically upgraded and which maintain their 
product quality standards, have performed better in both output and productivity 
terms. We also find that input channel effects resulting from liberalization of input 
tariffs are consistently larger and more significant than competition effects resulting 
from the liberalization of final goods tariffs.

Firm-specific characteristics such as access to institutional credit and total 
employment play a positive and often significant role in enabling growth in firm-
level output and productivity of Indian MSMEs. Industry-specific characteristics 
such as the export propensity of the industry to which an MSME firm belongs also 
emerge as important in that firms which are exposed to greater trade liberalization 
are also associated with a more adverse impact on output and productivity. However, 
in all cases, technology readiness, quality standards and modernization mitigate such 
adverse effects or enable MSMEs to derive benefits from tariff liberalization. Non-
tariff liberalization emerges as more significant than tariff liberalization in terms of 
improving firm productivity and output growth, probably reflecting the much greater 
and uniform (across industries) import liberalization through NTB reductions com-
pared to tariff liberalization where significant differences remain across industries in 
protection levels.

These findings provide several useful takeaways for policy makers. By confirming the 
significance of operational, structural, financial and technological constraints in shaping 
the performance of MSMEs and the impact of trade liberalization, our findings under-
score the need to focus on the MSME segment separately to address their constraints 
under India’s overall trade and industrial policy framework. Recent Government of India 
schemes to provide a corpus fund for MSMEs or to provide upfront capital subsidies to 
adopt new technologies for in-house testing and quality control are important steps in 
this direction. More can be done in India to improve access to credit and to incentivize 
the adoption of technology by MSMEs. Some policy initiatives could include increasing 
the limits for collateral-free loans, providing funding support for the adoption of Qual-
ity Management Standards and Quality Technology Tools, creating greater awareness 
of IPRs and quality norms through training programmes and mentoring, introducing 
performance-linked incentives for financial assistance, and creating business facilita-
tion centres with the support of industry associations, equity funds, banks and financial 
institutions to facilitate access to finance for MSMEs. There is also scope to integrate 
measures to facilitate MSMEs within recent Government of India initiatives such as by 
creating an ecosystem wherein foreign companies investing in India under the “Make 
in India’ scheme, source domestically from MSMEs, by promoting MSME capabilities 
in the ICT sector under the “Digital India” scheme and by providing mentoring, market 
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information and training support under the “Startup India” scheme. Initiatives adopted in 
other countries to promote small business can be instructive.

Second, our analysis indicates that, while much of the focus of studies on trade lib-
eralization is on the competition-creating effects in final product markets, the potential 
gains to firms due to the sourcing of a greater variety and scale of imported intermedi-
ate inputs can be important.48 Hence, from a policy standpoint, liberalization of tariff 
and NTBs on imported intermediates requires attention. Such an understanding would 
also help address an issue often raised by some sectors of Indian industry, namely, the 
disincentive to value addition that arises from an anomalous reduction in final goods 
tariffs while intermediate tariffs remain high. This issue assumes importance in the con-
text of preferential trade agreements where one of the main sources of gains could arise 
from input liberalization and an appropriate balancing of final goods versus intermedi-
ate liberalization vis-à-vis trading partners is required. Such an approach to trade liber-
alization under preferential agreements would also facilitate the participation of Indian 
MSMEs in global value chains, one of the current objectives of the Indian government.

A third important policy inference that emerges from the results is the signifi-
cance of firm- and industry-specific characteristics in shaping the effects of trade 
liberalization, and thus the need for policies that recognize these differences across 
firms and industry groups when framing policy, so as to ensure a more balanced out-
come for the MSME segment at large.

Two immediate extensions are possible to this study. First is the possibility of 
undertaking more disaggregated empirical analysis of trade barriers and their impact 
to examine the effects of trade liberalization on the performance of MSME firms 
within a broad industry group itself, for instance the subsectors of cotton, ready-
made garments, synthetics, etc. within the textile industry.49 Second, the NTB 
index, which has been constructed at the 2-digit level in this study, could also be 
constructed at the 4-digit level, which may enable us to observe greater variation 
in NTB liberalization at a disaggregated level within an industry group. This could 
enable us to better understand why NTB liberalization has had a stronger and more 
significant impact than tariff liberalization and to assess differences across indus-
try groups and firm-level characteristics. A second extension of this study would 
be to examine the role of state and regional factors. As the performance of MSMEs 
varies across states and regions in India, it would be useful to extend the analysis 
by incorporating various state-specific indicators and to assess to what extent state 
policies, level of development and infrastructure, factor market conditions and other 
parameters have influenced the impact of trade liberalization on Indian manufactur-
ing MSMEs.

48  Existing papers, such as Hasan (2002), Goldberg et  al. (2010b), Topalova and Khandelwal (2011), 
etc., also find the same.
49  Mukherjee and Chanda (2016) has confirmed the greater impact of NTB relative to tariff liberalization 
on firm-level performance for different sub-groups of the textile industry over the 1999-2009 period.
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Table 16   Third all-India Census of small-scale industries 2001–2002 database variable description: reg-
istered sector

Sl. no. Variable name Data type Data description Schedule 
block refer-
ence

Item 
refer-
ence

 1 SECTOR_CODE nvarchar(1) Sector code 1 5
 2 ST_CODE nvarchar(2) New state code 1 2
 3 DIST_CODE nvarchar(2) New district code 1 3
 4 TTM_CODE nvarchar(4) Tehsil/Taluk/Mandal code for 

rural unit
1 4

 5 VT_CODE nvarchar(6) Village/Town code 1 6
 6 DIR_REG_NO Nvarchar (MAX) Permanent registration number 2 3

Validating variables
 7 NIC_CODE nvarchar(5) NIC Code of major activity 2 1
 8 PERM_REG_Y nvarchar(4) Permanent registration year 2 2

Appendix A

Methodology for Merging of 3rd and 4th Census Data for Registered MSME Firms

See Tables 16, 17, 18, 19, 20.

Table 17   Fourth all-India Census of micro-, small and medium enterprises 2006–007 database variable 
description: registered sector

Note We have merged the 3rd (2001–2002) and the 4th (2006–2007) census data for registered MSME 
firms based on the combination number created by using the item codes for rows 1–6 in Tables 16 and 
17. After merging, we have validated the uniqueness of the firms’ existence in both the aforementioned 
censuses by checking the item codes for the last two rows in the above tables

Sl. no. variable name Data type Data description Schedule 
block 
reference

Item ref-
erence

 1 SECTOR_CODE nvarchar(1) Sector code 1 5
 2 ST_CODE nvarchar(2) State code 1 6
 3 DIST_CODE nvarchar(2) District code 1 7
 4 TTM_CODE (CD 

Block)
nvarchar(4) CD Block/Tehsil/Taluk/Man-

dal code for rural unit
1 8

 5 VT_CODE nvarchar(8) Village/Town code 1 9/10
 6 PERM_REG_NO nvarchar(MAX) Permanent registration num-

ber/EM-II number
1 2

Validating variables
 7 MAJOR_ACTIVE nvarchar(5) Major activity code (NIC 

code)
3 2

 8 PERM_REG_Y nvarchar(4) Permanent registration year 1 3
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Table 18   Distribution of 
registered MSME firms across 
states

Source Final report on 4th Census-registered (reproduced from the 
source)

ST_NAME ST_CODE Frequency 
(number)

Percent Cum.

A & N Island 35 12 0.06 0.06
Andhra Pradesh 28 4212 21.2 21.26
Bihar 10 1664 8.38 29.64
Chandigarh 4 2 0.01 29.65
Chhattisgarh 22 1178 5.93 35.58
Dadra & Nagar Haveli 26 62 0.31 35.89
Gujarat 24 142 0.71 36.61
Haryana 6 946 4.76 41.37
Himachal Pradesh 2 358 1.8 43.17
Jammu & Kashmir 1 118 0.59 43.76
Jharkhand 20 92 0.46 44.23
Karnataka 29 942 4.74 48.97
Kerala 32 1988 10.01 58.98
Madhya Pradesh 23 3686 18.55 77.53
Maharashtra 27 28 0.14 77.67
Manipur 14 544 2.74 80.41
Meghalaya 16 6 0.03 80.44
Orissa 21 290 1.46 81.9
Pondicherry 34 48 0.24 82.14
Punjab 3 20 0.1 82.24
Rajasthan 8 1934 9.74 91.98
Sikkim 11 4 0.02 92
Tamil Nadu 33 794 4 95.99
Tripura 17 6 0.03 96.02
Uttar Pradesh 9 84 0.42 96.45
Uttaranchal 5 20 0.1 96.55
West-Bengal 19 686 3.45 100
Total 19,866 100
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Table 19   Distribution of registered MSME firms across industry groups

Source Final report on 4th Census-registered (reproduced from the source)

Industry name Sector dummy Fre-
quency 
(number)

Percent Cum.

Wood and products of wood and cork 20 1082 5.45 5.45
Coke, refined petroleum products and nuclear fuel 23 24 0.12 5.57
Chemicals and chemical products 24 234 1.18 6.75
Rubber and plastics products 25 248 1.25 7.99
Other non-metallic mineral products 26 1292 6.5 14.5
Basic metals 27 36 0.18 14.68
Fabricated metal products except machinery and equip-

ment
28 1218 6.13 20.81

Machinery and equipment n.e.c 29 140 0.7 21.51
Electrical machinery and apparatus n.e.c 31 82 0.41 21.93
Radio, television and communication equipment 32 2 0.01 21.94
Medical, precision and optical instruments 33 6 0.03 21.97
Motor vehicles, trailers and semi-trailers 34 4 0.02 21.99
Other transport equipment 35 18 0.09 22.08
Manufacturing n.e.c; recycling 3637 2806 14.12 36.2
Food products, beverages and tobacco 1516 6602 33.23 69.44
Textiles, textile products, leather and footwear 2122 154 0.78 70.21
Pulp, paper, paper products, printing and publishing 171819 5918 29.79 100

Total 19,866 100

Table 20   Major reasons reported by sick/incipient sick units

Source Final report on 4th Census-registered (reproduced from the source)

Ranking Reason for sickness/incipient sickness Proportion of sick/
incipient sick units 
(in %)

1 Lack of demand 41.94
2 Shortage of working capital 20.49
3 Non-availability of raw material 5.11
4 Power shortage 5.71
5 Labour problems 5.64
6 Marketing problems 11.48
7 Equipment problems 3.17
8 Management problems 6.46
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Appendix B

Tariff Measures: Final Goods, Inputs and Effective Rate of Protection (ERP)50

We calculate the industry-level effective rate of protection (ERP) by following 
Topalova and Khandelwal (2011) to measure the net effect of tariff liberalization 
accounting for both final goods and input tariff reductions. The exact formulation 
of input tariff and ERP for the jth industry at time t, as defined by Corden (1966) is 
given as:

where αjs is the share of imported input s used in the value of output j.
The above calculation is done for all the 2-digit industry groups (NIC 2004) 

based on the industry-level final goods tariff (average MFN rate) data collected 
from the WITS database and the Input–Output data collected from the Input–Output 
Table (2004–2005) of the OECD-STAN database.51

From the Input–Output table, we calculate the share of each sth imported input 
used in the value of output for the jth industry at the 2-digit industry groups (NIC 
2004). Then, by using Eq. (10), we have calculated the input tariff for each 2-digit 
industry group over the 1999–2009 period. After calculating the input tariffs, we 
also calculate their ERP by using the formulation given in Eq. (11). See Tables 21, 
22, and 23 and Figs. 2, 3 and 4.

(10)Input tariffjt =
∑

s
�jsfinal goods tariffst

(11)ERPjt =
(

final goods tariffjt

)

/

1 −
∑

s
�js

50  The discussion of the methodology for tariff measurement is based on Mukherjee and Chanda (2017).
51  Data extracted on 24 Mar 2014 10:18 UTC (GMT) from OECD. Stat, http://stats​.oecd.org/Index​
.aspx?DataS​etCod​e=STAN_IO_TOT_DOM_IMP.

http://stats.oecd.org/Index.aspx%3fDataSetCode%3dSTAN_IO_TOT_DOM_IMP
http://stats.oecd.org/Index.aspx%3fDataSetCode%3dSTAN_IO_TOT_DOM_IMP
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Table 21   Input tariff calculation for textiles & leather industry for the year 1999

Final product 
(final goods 
industry)

Inputs used (input industries) Weightage 
of input used 
(αjs) (percent-
age)*

Final goods tariff 
for different input 
industries in 
1999 (in %)

Input tariff 
of leather 
industry in 
1999

Textiles, 
textile 
products, 
leather and 
footwear

10–14 mining and quarrying 0.000227 12.958 33.02894

15–16 Food products, beverages and 
tobacco

0.017608 37.225

17–19 Textiles, textile products, leather 
and footwear

0.743941 37.75

15–20 Wood and products of wood 
and cork

0.000199 33.33

21–22 Pulp, paper, paper products, 
printing and publishing

0.003619 29.605

23 Coke, refined petroleum products 
and nuclear fuel

0.000519 25

24 Chemicals and chemical products 0.025116 34

25 Rubber and plastics products 0.013008 37.25

26 Other non-metallic mineral products 0.004548 38.45

27 Basic metals 0.000977 33.3

28 Fabricated metal products except 
machinery and equipment

0.002142 32.28

29 Machinery and equipment n.e.c 0.010169 27.28

30 Office, accounting and computing 
machinery

0.00671 28.78

31 Electrical machinery and apparatus 
n.e.c

0.012258 32.72

32 Radio, television and communica-
tion equipment

0.005235 28.22

33 Medical, precision and optical 
instruments

0.002805 30.78

34 Motor vehicles, trailers and semi-
trailers

0.010456 39.36

35 Other transport equipment 0.001465 34.11

36–37 Manufacturing n.e.c; recycling 0.009242 35.8

40–41 Electricity, gas and water supply 0.00015 23.33

∑s αjs 0.899351

Source Mukherjee and Chanda (2017)



1035Trade Liberalization and Indian Manufacturing MSMEs: Role…

Table 22   Imported inputs in the food and agro-based versus non-food and non-agro-based industries (% 
shares of total imported inputs used), 1999–2009

Industry wise tariff trends over 
1999 to 2009 period

(15–16) Food 
products, 
beverages 
and tobacco

Food and agro-
based versus 
non-food and 
non-agro-based 
groups imported 
input sourcing 
(share)

Imported inputs 
used (input 
industries)

Weightage 
of input 
used 
(2003–
2004)

1999 2001 2004 2007 2009

Food and agro-
based (0.67)

(01-05) Agriculture, 
hunting, forestry 
and fishing

0.094009 22.22 32.61 28.96 27.81 25.88

(15–16) Food prod-
ucts, beverages 
and tobacco

0.575847 37.23 39.89 35.36 35.59 34.73

Non-food and non-
agro-based (0.04)

(17–19) Textiles, 
textile products, 
leather and 
footwear

0.000886 37.75 32.19 28.44 12.69 9.97

24 Chemicals and 
chemical products

0.038447 34.00 32.83 28.56 12.94 8.43

27 Basic metals 0.000337 33.30 32.91 31.23 15.92 5.91
29 Machinery and 

equipment n.e.c
1.28E−05 27.28 26.78 25.85 12.45 8.23

(36–37) Manu-
facturing n.e.c; 
recycling

0.000306 35.80 33.83 29.41 12.50 9.69

17–19 Tex-
tiles, textile 
products, 
leather and 
footwear

Food and agro-
based (0.046)

(01-05) Agriculture, 
hunting, forestry 
and fishing

0.028957 22.22 32.61 28.96 27.81 25.88

(15–16) Food prod-
ucts, beverages 
and tobacco

0.017608 37.23 39.89 35.36 35.59 34.73

Non-food and 
non-agro-based 
(0.802)

(17–19) Textiles, 
textile products, 
leather and 
footwear

0.743941 37.75 32.19 28.44 12.69 9.97

24 Chemicals and 
chemical products

0.025116 34.00 32.83 28.56 12.94 8.43

25 Rubber and plas-
tics products

0.013008 37.25 34.66 29.76 12.43 9.93

27 Basic metals 0.000977 33.30 32.91 31.23 15.92 5.91
29 Machinery and 

equipment n.e.c
0.010169 27.28 26.78 25.85 12.45 8.23

(36–37) Manu-
facturing n.e.c; 
recycling

0.009242 35.80 33.83 29.41 12.50 9.69

24 Chemicals 
and chemi-
cal products

Food and agro-
based (0.087)

(01-05) Agriculture, 
hunting, forestry 
and fishing

0.06264 22.22 32.61 28.96 27.81 25.88
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Table 22   (continued)

Industry wise tariff trends over 
1999 to 2009 period

(15–16) Food prod-
ucts, beverages 
and tobacco

0.0242 37.23 39.89 35.36 35.59 34.73

Non-food and 
non-agro-based 
(0.755)

(17–19) Textiles, 
textile products, 
leather and 
footwear

0.061909 37.75 32.19 28.44 12.69 9.97

24 Chemicals and 
chemical products

0.504878 34.00 32.83 28.56 12.94 8.43

25 Rubber and plas-
tics products

0.102198 37.25 34.66 29.76 12.43 9.93

27 Basic metals 0.019288 33.30 32.91 31.23 15.92 5.91
29 Machinery and 

equipment n.e.c
0.010449 27.28 26.78 25.85 12.45 8.23

31 Electrical 
machinery and 
apparatus n.e.c

0.02829 32.72 30.22 27.35 12.28 8.57

32 Radio, television 
and communica-
tion equipment

0.014456 28.22 22.82 21.11 6.57 5.21

(36–37) Manu-
facturing n.e.c; 
recycling

0.013584 35.80 33.83 29.41 12.50 9.69

27 Basic 
metals

Food and agro-
based (0.000)

(01-05) Agriculture, 
hunting, forestry 
and fishing

0.000116 22.22 32.61 28.96 27.81 25.88

(15–16) Food prod-
ucts, beverages 
and tobacco

0.000145 37.23 39.89 35.36 35.59 34.73

Non-food and 
non-agro-based 
(0.852)

(17–19) Textiles, 
textile products, 
leather and 
footwear

0.00015 37.75 32.19 28.44 12.69 9.97

24 Chemicals and 
chemical products

0.007519 34.00 32.83 28.56 12.94 8.43

27 Basic metals 0.356945 33.30 32.91 31.23 15.92 5.91
28 Fabricated metal 

products except 
machinery and 
equipment

0.105225 32.28 34.04 28.44 12.50 9.83

29 Machinery and 
equipment n.e.c

0.13852 27.28 26.78 25.85 12.45 8.23

30 Office, account-
ing and comput-
ing machinery

0.037858 28.78 21.49 20.25 3.13 2.02

31 Electrical 
machinery and 
apparatus n.e.c

0.169234 32.72 30.22 27.35 12.28 8.57



1037Trade Liberalization and Indian Manufacturing MSMEs: Role…

Table 22   (continued)

Industry wise tariff trends over 
1999 to 2009 period

34 Motor vehicles, 
trailers and semi-
trailers

0.022075 39.36 46.45 42.27 27.64 25.31

35 Other transport 
equipment

0.014961 34.11 34.73 31.90 18.35 15.71

29 Machinery 
and equip-
ment n.e.c

Food and agro-
based (0.065)

(01-05) Agriculture, 
hunting, forestry 
and fishing

0.017774 22.22 32.61 28.96 27.81 25.88

(15–16) Food prod-
ucts, beverages 
and tobacco

0.047792 37.23 39.89 35.36 35.59 34.73

Non-food and 
non-agro-based 
(0.726)

(17–19) Textiles, 
textile products, 
leather and 
footwear

0.093072 37.75 32.19 28.44 12.69 9.97

24 Chemicals and 
chemical products

0.027751 34.00 32.83 28.56 12.94 8.43

27 Basic metals 0.01785 33.30 32.91 31.23 15.92 5.91
28 Fabricated metal 

products except 
machinery and 
equipment

0.030093 32.28 34.04 28.44 12.50 9.83

29 Machinery and 
equipment n.e.c

0.261702 27.28 26.78 25.85 12.45 8.23

30 Office, account-
ing and comput-
ing machinery

0.037627 28.78 21.49 20.25 3.13 2.02

31 Electrical 
machinery and 
apparatus n.e.c

0.069382 32.72 30.22 27.35 12.28 8.57

32 Radio, television 
and communica-
tion equipment

0.048415 28.22 22.82 21.11 6.57 5.21

34 Motor vehicles, 
trailers and semi-
trailers

0.090927 39.36 46.45 42.27 27.64 25.31

35 Other transport 
equipment

0.023601 34.11 34.73 31.90 18.35 15.71

(36–37) Manu-
facturing n.e.c; 
recycling

0.025735 35.80 33.83 29.41 12.50 9.69

Source Mukherjee and Chanda (2017)



1038	 S. Mukherjee, R. Chanda 

Table 23   Trade policy endogeneity-current industry performance and subsequent trade protection, 2002–
2007 period

The table gives the results of the regressions of industry-level Log (GVO) (panel 1), productivity (panel 
2) in period t − 1 on industry-level Final Goods Tariff (Column 1), Input Tariff (Column 2), and ERP 
(Column 3) in period t. Industry-level productivity is calculated as average of firm-level TFP industry 
wise. All regressions include industry and year fixed effects. Standard errors are clustered at the industry-
level. Significance: *10%; **5%; ***1%

Industry-level final 
goods tariff at t 
period

Industry-level 
input tariff at t 
period

Industry-level 
ERP at t 
period

Panel 1
 Industry-level log(GVO) at t − 1 period 0.322

(2.128)
1.655
(2.333)

-0.026
(7.961)

 Constant 29.703*
(16.049)

8.509
(17.408)

30.766
(58.865)

 R2 0.9464 0.8541 0.7658
 No of industries 17 17 17
 Observations 34 34 34

Panel 2
 Industry-level productivity at t − 1 period 0.018

(0.036)
− 0.051
(0.051)

− 0.061
(0.094)

 Constant 31.922***
(0.946)

21.512***
(1.048)

31.241***
(2.309)

 R2 0.9464 0.8511 0.7664
 No. of industries 17 17 17
 Observations 34 34 34
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  Source: Mukherjee and Chanda (2017) 
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Appendix C

Measurement of Non‑tariff Barriers (NTB)52

Non-tariff barriers (NTB) have assumed a lot of importance in India in the last two 
decades with the decline in tariff protection. Thus, it becomes important to use tar-
iffs as well as NTBs to measure trade protection in the Indian context. Although it is 
very hard to find a good dataset to measure NTBs, there are a few studies (Das 2003; 
Pandey 1999) which have attempted to measure NTBs for the period 1980–2000, 
using the import coverage ratio. This measurement of NTB captures the relative 
restrictiveness of imports for different industries. The import coverage ratios are 
defined as the percentage of a product’s imports within a category that are affected 
by an NTB. The formulation of the NTB coverage ratio is given as follows:

Define wi= mi/∑mi as the import weight, where mi= imports of the ith commodity 
where ∑mi is the total imports.

Then, the NTB coverage ratio is defined as ∑ni wi. An alternative is to calculate 
simple averages for the coverage ratios.

The coverage ratio for each input–output sector has been calculated according to the 
following weighting scheme for each 8-digit tariff line and has been assigned a number:

Let ni =(1 if there are NTB �s

(0 if there are no NTB�s.

Source: Mukherjee and Chanda (2017)
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Fig. 4   Trends in effective rate of protection for different industries Source Mukherjee and Chanda (2017)

52  The discussion of the methodology for NTB measurement is based on Mukherjee and Chanda (2017).
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0% if no NTB applies to the tariff line (i.e., if no licensing is required)
50% if imports are subject to special import licenses (SIL)
100% if imports are otherwise restricted or prohibited.

In our study, we use a similar idea but the construction of the variable dif-
fers. As the main objective is to examine the impact of the reduction in NTBs 
for various industries (both partial as well as full) on firm performance, instead 
of constructing the NTB coverage ratio, we have taken an inverted version of 
the NTB measure by reversing the weighting scheme for each 8-digit tariff line 
used by Pandey (1999) and Das (2003).53 This is mainly done to capture both the 
effects of partial and full liberalization policies across industries for the period 
1999–2009. We use the following weighting scheme for each 8-digit tariff line:

100% if no NTB applies to the tariff line (i.e. if no licensing is required) (ni = 1)
50% if imports are restricted by different import licensing policies (ni = 0.5)
0% if imports are fully prohibited only (ni = 0)

Then, the Industry-level Inverted NTB coverage ratio is defined as,

where, j stands for a particular 2-digit industry and i represents a product line within 
that particular industry, wi = mi/∑mi as the import weight, and where mi = imports 
of the ith 8 digit level commodity where ∑mi is the total import of the jth industry.

This above scheme has enabled us to take into account the effects of those imported 
items (8-digit HS commodities) whose imports are either free or partially free. This is a 
value addition to the other previously constructed NTB measures, which do not take into 
account the effects of those imported items, whose imports are partially restricted.54

Based on the above weighting scheme, we have firstly assigned an appropriate value 
to each 8-digit product for every year from 1999 to 2009. We have next also calculated 
their import share at the 2-digit industry-level for each of the years. Then, we have applied 
these values to Eq. (12) to get the NTB index for the entire 2-digit industry as classified by 
the HS system and NIC 2004 (ISIC revision 3) for the study period 1999–2009.

We have collected the data for import conditions (import policy) for each 8-digit 
product for the period 1999–2009 from the DGFT, Government of India.55 The 
import data for each 2- and 8-digit industry for the period 199–2009 has been col-
lected from the Ministry of Commerce and Industry, Department of Commerce, 
Government of India.

See Tables 24, 25, 26, 27 and Fig. 5.

(12)Industry inverted NTBj =
∑

niwi

53  The usual NTB index would give 0’s for import free products, hence the reverse formulation.
54  This is due to the fact that, in other previously constructed NTB measures, both prohibited and 
restricted imported items were considered to be fully protected and was assumed to have no imports hap-
pening over the years.
55  http://www.eximk​ey.com/Sec/DGFT/Impor​tPoli​cy.

http://www.eximkey.com/Sec/DGFT/ImportPolicy
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Table 24   Inverted NTB calculation for leather industry for the year 1999

HS code Import value 
in 1998–
1999 (in Rs 
lakhs)

Weight on 
2-digit indus-
tries

Inverted 
NTB weight 
for each 
8-digit com-
modity

Inverted NTB 
effect in import 
of each 8-digit 
commodity

Inverted 
NTB 
effect in 
2-digit 
import

Inverted 
NTB 
leather 
industry 
in 1999

42010000 14.55 0.016380892 1 0.016381 0.921997 0.960999
42021101 3.78 0.004255655 1 0.004256

42021102 0 1 0

42021103 0.61 0.000686759 0.5 0.000343

42021201 0 1 0

42021209 1.57 0.00176756 1 0.001768

42021901 0.15 0.000168875 0.5 8.44E−05

42021902 0.35 0.000394042 0.5 0.000197

42021903 0.47 0.000529142 0.5 0.000265

42022101 1.48 0.001666235 0.5 0.000833

42022109 11.26 0.012676897 0.5 0.006338

42022209 2.75 0.003096045 1 0.003096

42022901 3.13 0.003523862 0.5 0.001762

42022909 18.5 0.020827939 1 0.020828

42023101 7.43 0.008364951 1 0.008365

42023102 59.42 0.066897087 0.5 0.033449

42023109 7.72 0.008691443 0.5 0.004346

42023201 0.51 0.000574176 1 0.000574

42023209 1.12 0.001260935 1 0.001261

42023901 7.51 0.008455017 1 0.008455

42023909 7.03 0.007914617 1 0.007915

42029100 1.8 0.002026502 0.5 0.001013

42029200 1.28 0.001441068 1 0.001441

42029900 43.24 0.048681085 1 0.048681

42031001 95.88 0.107945014 1 0.107945

42031009 32.42 0.036499555 1 0.0365

42032101 2.91 0.003276178 1 0.003276

42032901 0.82 0.000923184 1 0.000923

42032902 0 1 0

42033000 12.37 0.013926573 1 0.013927

42034000 118.56 0.133478941 1 0.133479

42040001 0.6 0.000675501 1 0.000676

42040003 5.09 0.005730498 1 0.00573
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Table 24   (continued)

HS code Import value 
in 1998–
1999 (in Rs 
lakhs)

Weight on 
2-digit indus-
tries

Inverted 
NTB weight 
for each 
8-digit com-
modity

Inverted NTB 
effect in import 
of each 8-digit 
commodity

Inverted 
NTB 
effect in 
2-digit 
import

Inverted 
NTB 
leather 
industry 
in 1999

42040004 1.58 0.001778819 1 0.001779

42040005 5.98 0.00673249 1 0.006732

42040006 0 0.5 0

42040007 0.32 0.000360267 1 0.00036

42040009 115.44 0.129966338 1 0.129966

42050001 52.18 0.058746046 0.5 0.029373

42050002 1.04 0.001170868 1 0.001171

42050009 237.13 0.266969141 1 0.266969

42061009 0.9 0.001013251 1 0.001013

42069000 9.35 0.010526553 1 0.010527

64011001 5.05 0.000463805 1 0.000464 1.00000

64011009 5.32 0.000488603 1 0.000489

64019101 0 1 0

64019109 0.09 8.26584E−06 1 8.27E−06

64019201 1.98 0.000181848 1 0.000182

64019209 1.17 0.000107456 1 0.000107

64019901 0.05 4.59213E−06 1 4.59E−06

64019909 50.06 0.004597642 1 0.004598

64021209 29.02 0.002665273 1 0.002665

64021909 66.54 0.006111209 1 0.006111

64022001 1.91 0.000175419 1 0.000175

64022009 97.09 0.008917001 1 0.008917

64023009 90.03 0.008268592 1 0.008269

64029109 0.77 7.07188E−05 1 7.07E−05

64029901 0 1 0

64029909 106.58 0.009788587 1 0.009789

64031200 0.17 1.56132E−05 1 1.56E−05

64031901 0.49 4.50029E−05 1 4.5E−05

64031902 72.39 0.006648488 1 0.006648

64031909 325.1 0.029858039 1 0.029858

64032001 6.36 0.000584119 1 0.000584

64032003 11.23 0.001031393 1 0.001031

64032004 0.06 5.51056E−06 1 5.51E−06
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Table 24   (continued)

HS code Import value 
in 1998–
1999 (in Rs 
lakhs)

Weight on 
2-digit indus-
tries

Inverted 
NTB weight 
for each 
8-digit com-
modity

Inverted NTB 
effect in import 
of each 8-digit 
commodity

Inverted 
NTB 
effect in 
2-digit 
import

Inverted 
NTB 
leather 
industry 
in 1999

64034000 0.22 2.02054E−05 1 2.02E−05

64035109 6.76 0.000620856 1 0.000621

64035900 0.22 2.02054E−05 1 2.02E−05

64039101 0 1 0

64039102 47.43 0.004356096 1 0.004356

64039901 104.78 0.009623271 1 0.009623

64039902 28.97 0.002660681 1 0.002661

64041101 32.25 0.002961925 1 0.002962

64041102 15.69 0.001441011 1 0.001441

64041109 680.89 0.062534728 1 0.062535

64041901 12.62 0.001159054 1 0.001159

64041902 2.66 0.000244301 1 0.000244

64041909 27.26 0.00250363 1 0.002504

64042000 19.22 0.001765215 1 0.001765

64051000 60.88 0.005591379 1 0.005591

64052000 0.63 5.78609E−05 1 5.79E−05

64059000 50.18 0.004608663 1 0.004609

64061001 59.99 0.005509639 1 0.00551

64061002 123.55 0.011347157 1 0.011347

64061009 167.51 0.015384559 1 0.015385

64062000 3,850.57 0.353646474 1 0.353646

64069100 23.83 0.00218861 1 0.002189

64069901 1,571.51 0.144331611 1 0.144332

64069902 15.27 0.001402437 1 0.001402

64069903 181.77 0.016694235 1 0.016694

64069904 1.26 0.000115722 1 0.000116

64069909 2,930.84 0.269176052 1 0.269176

Source Mukherjee and Chanda (2017)
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Table 25   An example of import restriction condition

S# Import policy 
code

Item description Policy

1 01011000 Live horses, asses, mules and hinnies: pure-bred breeding 
animals

Horses: pure-bred breeding animals

Restricted

2 01011010 Live horses, asses, mules and hinnies: pure-bred breeding 
animals

Live horses, asses, mules and hinnies: pure-bred breeding 
animals: horses

Restricted

3 01011020 Live horses, asses, mules and hinnies: pure-bred breeding 
animals

Live horses, asses, mules and hinnies: pure-bred breeding 
animals:

Restricted

4 01011090 Live horses, asses, mules and hinnies: pure-bred breeding 
animals

Live horses, asses, mules and hinnies: pure-bred breeding 
animals: other

Restricted

5 01019000 Horses: other
Horses: other

Restricted

6 01021000 Live bovine animals: pure-bred breeding animals
Pure-bred breeding animals

Free

7 01021001 Live bovine animals: pure-bred breeding animals
Bulls, adult, pure-bred breeding

Restricted

8 01021002 Live bovine animals: pure-bred breeding animals
Cows, adult, pure-bred breeding

Restricted

9 01021003 Live bovine animals: pure-bred breeding animals
Buffaloes, adult & calves, pure-bred breeding

Restricted

10 01021009 Live bovine animals: pure-bred breeding animals
Other pure-bred breeding bovine animals

Restricted

11 01029000 Live bovine animals: other
Other

Free

12 01029001 Live bovine animals: other
Bulls, adult other than pure-bred breeding

Restricted

13 01029002 Live bovine animals: other
Buffaloes, adults calves other than pure-bred breeding

Restricted

14 01029009 Live bovine animals: other
Others (excluding bulls and buffaloes) other than pure-bred 

breeding

Restricted

15 01031000 Live swine: pure-bred breeding animals
Pure-bred breeding animals

Restricted

16 01039100 Live swine: other: weighing less than 50 kg; other: weighing 
less than 50 kg

Restricted

17 01039200 Live swine: other: weighing 50 kg. or more; other: weighing 
50 kg. or more

Restricted

18 01041000 Live sheep and goats: sheep
Sheep

Free

19 01041001 Live sheep and goats: sheep
Live sheep and lamb for breeding purposes

Restricted
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Table 25   (continued)

S# Import policy 
code

Item description Policy

20 01041002 Live sheep and goats: sheep
Live sheep and lamb: other than breeding purposes

Restricted

89 02089000 Other meat and edible meat offals, fresh, chilled or frozen: 
other

Other meat and edible meat offals, fresh, chilled or frozen: 
other

Prohibited

90 0208900090 Other meat and edible meat offals, fresh, chilled or frozen: 
other

Other meat and edible meat offal, fresh, chilled or frozen

Free

91 02090000 Pig fat, free of lean meat, and poultry fat, not rendered or 
otherwise extracted, fresh, chilled, frozen, salted, in brine, 
dried or smoked

Pig fat free of lean meat and poultry fat (not rendered), fresh, 
chilled, frozen, salted, in brine, dried or smoked

Prohibited

92 02101100 Meat and edible meat offal of, salted, in brine, dried or 
smoked; edible flours and meals of meat or meat offal: meat 
of swine: hams, shoulders and cuts thereof, with bone in

Meat of swine: hams, shoulders and cuts thereof, with bone in

Free

93 02101200 Meat and edible meat offal of, salted, in brine, dried or 
smoked; edible flours and meals of meat or meat offal:

meat of swine: bellies (streaky) and cuts thereof
Meat of swine: bellies (streaky) and cuts thereof

Free

94 02101900 Meat and edible meat offal of, salted, in brine, dried or 
smoked; edible flours and meals of meat or meat offal: meat 
of swine: other

Meat of swine: other

Free

95 02102000 Meat and edible meat offal of, salted, in brine, dried or 
smoked; edible flours and meals of meat or meat offal: meat 
of bovine animals

Meat of swine: meat of bovine animals

Restricted

Source http://www.eximk​ey.com/IP/Impor​tPoli​cyupt​o3103​2002/

http://www.eximkey.com/IP/ImportPolicyupto31032002/
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Appendix D

Relationship between GVO and Tariff barriers with a size‑square variable56

See Tables 28, 29, 30, 31

Source: Authors’ Calculation based on the data of Import Conditions and import share for each 8-digit HS product lines 
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Fig. 5   Trend in NTB Index (percentage share) Source Authors’ calculation based on the data of import 
conditions and import share for each 8-digit HS product lines

56  The size‑square variable is included to control for a possible non‑linear relationship between firm‑size 
and GVO.
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Appendix E

Analysis of Preliminary DID model (OLS) with Treatment Dummy

See Table 32.

Table 32   DID models for firm-level GVO, productivity with tariff barriers, firm-characteristics and trade 
indicators interaction effect (2002 and 2007)

With final goods 
tariff and firm 
characteristics 
interaction

With input 
tariff and firm 
characteristics 
interaction

With ERP 
and firm 
characteristics 
interaction

1 2 3

Log (gross value of output)
 1 Food and agro-based dummy − 0.000

(0.036)
0.132
(0.035)

0.009
(0.036)

 2 Post-2004 0.833***
(0.017)

0.734***
(0.017)

0.861***
(0.017)

 3 Post-2004 × food and agro-based dummy − 0.233**
(0.028)

− 0.153***
(0.028)

− 0.317***
(0.030)

 4 Deflated MKT value fixed asset 0.000**
(0.000)

0.000**
(0.000)

0.000**
(0.000)

 5 Total employment 0.051***
(0.015)

0.018**
(0.009)

0.051**
(0.015)

 6 Firm’s institutional loan outstanding 0.551***
(0.045)

0.581***
(0.047)

0.556***
(0.046)

 7 Tariff × modern power source dummy 0.022***
(0.001)

0.022***
(0.001)

0.019***
(0.000)

 8 Tariff × maintaining quality standard dummy 0.005***
(0.003)

0.007
(0.001)

0.004
(0.002)

 9 Tariff × maintaining modern technological 
dummy

0.014***
(0.001)

0.017***
(0.003)

0.012***
(0.001)

10 Tariff × sick-MSME dummy − 0.011***
(0.002)

− 0.022***
(0.003)

− 0.010***
(0.002)

 11 Constant 6.461***
(0.044)

5.830 ***
(0.043)

5.735***
(0.039)

 12 R2 0.2921 0.2716 0.2853
Productivity
 13 Food and agro-based dummy − 0.513

(0.411)
− 0.211
(0.417)

− 0.567
(0.422)

 14 Post 2004 4.992***
(0.293)

5.022***
(0.288)

4.984***
(0.301)

 15 Post 2004 × food and agro-based dummy − 0.468*
(0.488)

− 0.607*
(0.484)

− 0.288*
(0.501)

 16 Firm’s institutional loan outstanding 3.595***
(0.408)

3.543***
(0.410)

3.558***
(0.408)

 17 Tariff × modern power source dummy − 0.076***
(0.010)

− 0.123***
(0.015)

− 0.066***
(0.010)
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