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Trade Liberalization and Indian Manufacturing Sector Dynamics:  

A Difference-in-Difference Estimation Approach 
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Abstract 

 

The liberalization policies were initiated in 1991 with the primary objective to enhance the 

role of foreign and private participation, in line with the newly embraced outward-oriented 

growth model. Since early nineties the country has initiated several policies to strengthen the 

economy, especially the manufacturing sector, which plays an important role in the development 

process. The current analysis evaluates the effects of the liberalization initiatives in India on 

industrial performance. A major branch of the literature has observed that when firms 

characterized by heterogeneity trade with their foreign counterparts, any change in trade policy 

will lead to a decrease in the number of firms and a rise in their average size (Melitz, 2003). 

Considering a dataset of twenty-four manufacturing industries, through the difference-in-

difference (DID) estimation method the current empirical analysis illustrates that on average, 

trade reforms do not lead to an increase in the commodity prices and average size of 

establishments. In addition, both the real wages and real skilled wages appear to increase in the 

long run due to liberalization, with potential ramifications. 
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Trade Liberalization and the Indian Manufacturing Sector Dynamics:  

A Difference-in-Difference Estimation Approach 

 

1. Introduction 

 

These empirical evidence over the last three decades indicate that, as opposed to the 

predictions of the traditional theories of trade, most of the developing countries have witnessed 

a surge in wage disparity amongst the workers with heterogenous skills (Robbins, 1996; 

Mazumdar and Agnoli, 2002; Helpman, 2016; Cheong and Jung, 2021). The evidence on rising 

wage gap in developing countries endowed with abundant unskilled workers cannot be fully 

explained by the Stolper Samuelson Theorem (SS Theorem) (Vashisht, 2023).  

 

Davis (1996) attempted to explain the surge in wage gap among the developing nations by 

dropping some of the assumptions of the SS Theorem, noting that in a multi-country scenario of 

traditional trade models, factor endowment becomes redundant. The analysis argued that a nation 

that contains unskilled labour as its abundant factor vis-a-vis the world, might also be 

characterized by abundant skilled labour relative to other nations that have similar factor 

endowments. In such a scenario, the distributional outcome of trade reforms can be contrary to 

what the SS Theorem predicts. For instance, India or Thailand may contain abundant supply of 

unskilled workers in relation to the global economy, but compared to Bangladesh, it may not be 

the case. In this kind of a scenario, trade reforms will lead to an increase in wage gap in presence 

of rise in imports from Bangladesh (Vashisht, 2023). This rise in wage gap may exceed the 

equalization of wages due to imports from developed nations, causing the inequality to rise as a 

whole. Other channels through which reforms may cause the wage disparity to rise, include their 

impact on industry-specific dynamics (Milanovic and Squire, 2005; Rojas-Vallejos and 

Turnovsky, 2017). Lowering of tariffs may cause a decline in wage premia of the industries, 

particularly in the short run, when workers are immobile between the sectors. Tariff liberalization 

may also lead to a fall in the profits of the domestic producers due to an increase in competition. 

 

Recent empirical literature also indicates that owing to imperfections in the labour market 

(such as frictions in search and matching), workers with same characteristics receive different 
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wages from different firms within the same industry (Davidson and Matusz, 2010; Amiti and 

Davis, 2012). This observation, combined with the findings by Melitz (2003) which states that 

the impact of trade reforms will be unequal within a sector, generates the possibility of trade 

influencing the wage gap within sectors. The models of trade in the presence of firm 

heterogeneity predict that trade reforms will expand the productive firms by reallocating the 

resources towards these sectors.  The less productive firms, on the other hand, will leave the 

market. Moreover, the number of firms and their markups are also expected to contract (Melitz 

and Ottaviano, 2008).  

 

India has witnessed interesting transitions in its policy orientation and industrial performance 

since early nineties. Graduating from the four-decade long import substitution (self-reliance) led 

policy framework, in 1991 the country initiated the liberalization measures. The liberalization 

policies had a positive net effect on the formal manufacturing sector (Banga and Das, 2012). 

However, implementation of the recent initiatives on the manufacturing sector (e.g., the Make-

in-India (MII) scheme in 2014), in a time characterized by deepening participation in the global 

value chains (GVCs), require a re-look on this question (Aggarwal et al, 2023). In this 

background, the current study attempts to empirically test the impact of trade liberalization on 

key outcome variables in the Indian manufacturing sector by using a difference-in-difference 

(DID) estimation approach. A panel data framework involving twenty-four manufacturing 

industries at the National Industrial Classification (NIC) 3-digit level over 1987-88 to 2017-18 

is used in the analysis. The adoption of DID methodology generates comparative effects of 

liberalization (the treatment) on industry dynamics on the liberalized sectors before and after the 

policy relative to a group of industrial sectors which were not liberalized. In particular, the paper 

examines seven major potential reform implications (prices, per factory real wage, per factory 

real skilled wage, number of factories, average size of total establishment, average skilled worker 

intensity and average unskilled worker intensity), by classifying the sectors into two groups, i.e., 

one that received the treatment (i.e., sectors which underwent trade reform during the period 

under study) and the control group (i.e., sectors that did not undergo reform). 

 

The literature covering the influence of liberalization on the Indian manufacturing sector by 

using the DID method is relatively nascent. Ahmed and Chakraborty (2022) analysed the effect 
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of trade reforms on thirty-six manufacturing sectors over the period 1987-2018 and noted that 

the real skilled wages and unskilled wages had increased in the post-reform period. However, 

the coefficient of real wages was insignificant. The commodity prices and average size of 

establishments, on the other hand, had decreased in the post-1995 period. Ahmed and 

Chakraborty (2024a) observed that the establishment of the National Manufacturing 

Competitiveness Council (NMCC) in 2004 benefitted only the skilled worker segment by 

augmenting their wages. The unskilled workers, however, failed to receive any positive gain 

from the change in policy architecture. On the other hand, introduction of the MII initiative in 

2014 generated significant positive impact on the real wage rates, among both the skilled and 

unskilled workers. The analysis concluded that the MII scheme had more holistic impact and 

benefitted the industrial workers more effectively. Controlling for the industry-specific time 

trends, Ahmed and Chakraborty (2024b) observed that the real wages and real skilled wages of 

the workers in the reformed industrial segments had witnessed a decline in the post-liberalization 

period. A plausible underlying logic is that, if in the aftermath of tariff liberalization, the domestic 

firms face strong competition from their foreign counterparts, then they would be unable to 

exploit the benefits of scale efficiency.  

 

However, all the above-mentioned studies have utilized the time-constant treatment effect. No 

other study in the existing literature so far have used the time varying treatment effect to examine 

the influence of trade reforms on the Indian manufacturing segment. This method is important 

because the industries, in anticipation of the upcoming changes, may start their adjustment 

process even before the reform policies are initiated. Conversely, it may take time for the 

industries to adapt to the new changes, and hence the adjustment process may begin a few years 

after the policy has actually been initiated / implemented. The current paper intends to address 

this gap in the literature. The rest of the paper is arranged as follows. A review of literature is 

presented briefly in the following section. The empirical model and data are discussed next, 

followed by analysis of the empirical results. Finally, on the basis of the findings, a few policy 

conclusions are drawn. 
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2. Evidence from Literature 

 

According to the traditional theories, opening up an economy to trade flows prompts shifting 

of resources across different segments (Melitz, 2003; Greenaway et al., 2004; Lanteri et al., 

2023). Most of these models, however, do not explain the influence of trade on the average size 

of firms and their number within the liberalizing industries. For instance, in the Ricardian model, 

trade causes a country to specialize in the production of that good in which it has comparative 

advantage in terms of labour productivity. On the other hand, the Hechsher-Ohlin model 

instigates the shift of resources to the exporting sector that utilizes the abundant factor 

intensively. While the exporting sectors experience an increase in their output, it is not clear if 

the rise is due to entry of new firms or due to expansion of the firms already present. The literature 

from late 1990s onwards underlined that exporting firms are larger in size and more efficient 

than the non-exporting firms (Bernard and Jensen, 1997; Aw et al., 2001; Alvarez and López, 

2005). These new discoveries led to development of trade models incorporating heterogeneity in 

productivity across firms. The literature generally conclude that trade openness leads to an 

increase in firm size, decrease in number of firms while the markup remains unchanged (Melitz, 

2003; Yeaple, 2005; Bernard et al., 2007). 

 

One of the earliest works in this context is the seminal work by Melitz (2003). According to 

his one sector study, with one factor, and constant markups, in the presence of heterogeneity in 

firm productivity, trade liberalization generates reallocation of resources between firms. In 

response to liberalization initiatives, firms with high productivity enter the foreign market by 

incurring some additional fixed cost, while the less productive firms exit the market. Bernard et 

al. (2007) extended the Melitz (2003) model results by taking into account two goods and two 

factors. They concluded that the influence of reforms is relatively larger in industries enjoying 

comparative advantage. Further extension of the Melitz model was done by Melitz and Ottaviano 

(2008), who endogenized the markups across firms and predicted that trade causes markup and 

number of firms to fall on one hand and average firm size to increase on the other. Emami-

Namini and Lopez (2008) proposed a dynamic model of trade by extending the Melitz (2003) 

model to incorporate the dynamic optimizing behaviour of households. According to their 

analysis, reforms will lead to an increase in a firm’s size while markup will remain unchanged. 
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However, the impact on firm’s number will depend on whether the technology is randomly 

assigned or selected by the firm. In the former case, the number of firms may accordingly 

increase or decrease. In the latter case, the number of firms will unambiguously increase. 

 

The current paper analyses the effects of liberalization in India on the industrial sector using 

a DID approach. This method assumes that the unobserved differences between the two groups 

(treated and control) will be same if there is no treatment (liberalization in this case). Therefore, 

this method provides a more intuitive evaluation of any policy analysis, covering both ends of 

the distribution (Fredriksson and Oliveira, 2019). In particular, seven reform implications (prices, 

real wage, real skilled wage, average size of establishment, average skilled worker intensity, 

average unskilled worker intensity, number of factories) are examined by classifying the sectors 

into two groups, namely, the treated and control sectors.  

 

3. Data and Methodology 

 

3.1   Data  

 

The current analysis requires data on the value of both exports and imports at the industry 

level on a yearly basis. The dataset should be such that it is possible to match the system of trade 

classification with the system of industry classification. Furthermore, the system of commodity 

classification in the trade database should remain invariant over time so that any study covering 

different time periods can be undertaken.  

 

The data on imports and exports, valued at US dollars, has been taken from the Trade Map 

(ITC, undated) and the World Integrated Trade Solutions (WITS) databases (World Bank, 

undated). These databases generate data based on the Harmonized System (HS) of commodity 

classification. Since these sources provide data at a highly disaggregated level so it becomes easy 

to build up harmonization or concordance between industry and trade classification system in 

line with the existing literature (Debroy and Santhanam, 1992, 1993; Chakraborty, 2002; 

Aggarwal and Chakraborty, 2020a, 2020b; Ahmed and Chakraborty, 2022; Ahmed et al., 2024c). 
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The Indian manufacturing sector comprise of both organized (or registered) and unorganized 

(or unregistered) sectors. The most comprehensive data on industrial activities of the organized 

sector is published by the Annual Survey of Industries (ASI) annually under the Central 

Statistical Organization (CSO) (GoI, undated a). The unit of enumeration in this database is 

factory. The accounting period is from April to March. The data for all the industry-related 

variables, involving both treated and control groups, have been obtained from the ASI statistics.  

 

The data on Wholesale Price Index (WPI) for all the commodity groups included in the treated 

and control groups is obtained from the Office of the Economic Adviser, Department for 

Promotion of Industry and Internal Trade (GoI, undated b). 

 

3.2    Selection of Industries 

 

To capture the effect of liberalization (didt), the sectors are classified into control and treated 

groups. The treated (control) group consists of all those sectors that underwent (did not undergo) 

deeper tariff reforms and witnessed a consequent import penetration effect during the study 

period. The treated group is subjected to the treatment in the second period but not in the initial 

period. The control group is not subjected to the treatment during either period. As the tariff rate 

in India was reformed significantly owing to the multilateral commitments under WTO from 

1995 onwards, along with major modifications in the import licensing regime, this is considered 

as the year of liberalization in the present study (Kalirajan, 2001). 

 

The identification of the sectors had been carried out in the following manner. In order to 

segregate the reformed and non-reformed sectors, the weighted average tariff (WAT) and the 

percentage of duty-free imports (MV) are considered for all the 97 HS product groups at 2-digit 

level for the period 1990-20183, by drawing the requisite WITS data (World Bank, undated). The 

percentage of duty-free imports represents the following: 

 

 
3  The industry-level output data can be obtained from the year 1987-88 from ASI (GoI, undated a). However, the 

data for MV and WAT are obtained from 1990 from WITS (World Bank, undated). Hence, the current analysis 

has been conducted over 1990-2018. 
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Percentage of Duty − free Imports (MV)

=
(Value of Imports within a HS 2 − digit code facing Zero duty in 1000 USD )

Value of Imports within a HS 2 − digit code in 1000 USD
 × 100 

 

A sector has been included in the treated group if its MV is less than 25 percent and WAT is 

higher than 15 percent during the initial period (1990-95) but witnessed MV greater than 25 

percent and WAT less than 15 percent during the last period (2014-18). Conversely, a sector has 

been included in the control group if it is characterized by MV less than 25 percent and WAT 

more than 15 percent, during both the periods. The value of simple average tariff (SAT) and WAT 

in India are 18 percent and 11.4 percent respectively (UNCTAD, 2022). A value of WAT close to 

the average of these two values have been taken as the cut-off point. In addition, the selection of 

15 percent import duty at the cut-off is further justified by the fact the level is defined as the peak 

tariff in the international trade literature (UNCTAD, 2022). A sector with WAT less than 15 

percent is therefore considered as a reformed sector and vice -versa. The value of MV more than 

25 percent implies that the amount of goods entering the market is sufficiently high to bring in 

the reform effect. On the other, hand, if MV is less than 25 percent, then the import thrust in the 

domestic market is not high enough to cause any reform-led adjustment effect. Figure 1 visually 

summarizes the segregation of the considered sectors into the treated and control groups in terms 

of their WAT and MV. 

 

Through this exercise, the analysis identified nine and fourteen sectors at HS 2-digit levels as 

control and treated groups respectively. Obtaining data for these twenty-three sectors at HS 4-

digit level from Trade Map database (ITC, undated), a concordance of the trade data is 

constructed with 4-digit industry data (GoI, undated a). The resultant NIC 4-digit classifications 

are then encompassed into NIC 3-digit industries. Through this analysis, twelve sectors at NIC 

3-digit level are included both in the control and the treated group respectively (details provided 

in Appendix 1.1).  
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Figure 1: Segregation of Sectors into the Control and Treated Groups 

 

(a) Control Group [WAT(H) refers to WAT>15 percent and MV(L) refers to MV<25 

percent] 

 

 MV(H) MV(L)   MV(H) MV(L) 

WAT(H)    WAT(H)   

WAT(L)    WAT(L)   

 

                                      1990-95                                                              2014-18 

 

(b) Treated Group [WAT(H) refers to WAT>15 percent, MV(L) refers to MV<25 

percent and WAT(L) refers to WAT<15 percent, MV(H) refers to MV>25] 

 

 MV(H) MV(L)   MV(H) MV(L) 

WAT(H)    WAT(H)   

WAT(L)    WAT(L)   

 

                                       1990-95                                                              2014-18 

Source: Constructed by authors with WITS (World Bank, undated) data 

 

In order to investigate the influence of liberalization on prices, WPI data for all the commodity 

groups included in each of the twenty-four NIC 3-digit sectors (i.e., the treated and control 

groups) is obtained from the Office of the Economic Adviser, Department for Promotion of 

Industry and Internal Trade for all the years during 1987-2018 (GoI, undated b). Since price data 

is available for different base periods, taking the year 1982 as the common base period, the price 

indices of all the years till 2018 have been constructed.  

 

The 3-digit industry-level information on wages, average size of establishments and the 

number of factories is obtained from ASI data, for the years between 1987-88 to 2017-18. In 
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order to analyse the actual effect of liberalization on wages, the real values are computed for the 

period 1987-88 to 2017-18 by using the following formula: 

 

Real Wages𝑖𝑡 =  
(Total Emoluments𝑖𝑡 𝑊𝑃𝐼𝑖𝑡⁄ )

Total Persons Engaged𝑖𝑡
 

  

Real Skilled Wages𝑖𝑡 =  
{Total Emoluments𝑖𝑡 − Total Wages to Workers𝑖𝑡} 𝑊𝑃𝐼𝑖𝑡⁄

(Total Persons Engaged𝑖𝑡 −  Total Number of Workers𝑖𝑡)
 

 

The average size of total establishment, average skilled-worker intensity and average 

unskilled-worker intensity are computed for the study period using the following formula: 

 

Average Size of Total Establishment𝑖𝑡 =  
Total Persons Engaged𝑖𝑡

Total Number of Factories𝑖𝑡
 

 

Average Skilled − worker Intensity𝑖𝑡

=  
(Total Persons Engaged𝑖𝑡 − Total Number of Workers𝑖𝑡)

Total Number of Factories𝑖𝑡
 

 

Average Unskilled − worker Intensity𝑖𝑡 =  
Total Number of Workers𝑖𝑡

Total Number of Factories𝑖𝑡
 

 

4. Model with Time Varying Treatment Effects 

 

There is a possibility that the influence of treatment changes over time on the industry-level 

outcomes. For instance, the wages or the average size of the firm may witness a change during a 

few years after the start of liberalization or a few years before the start of the policy in 

anticipation of the reform. Thus, the influence of trade liberalization may be stretched out over 

a number of periods. In such a case, using time unchanging instantaneous impact of trade reform, 

may lead to misspecification and erroneous results. Thus, in order to introduce more flexibility 

in the analysis and correct the possible mis-specification problems, the study estimates equation 

(1) using the method put forward by Laporte and Windmeijer (2005), which allows the treatment 

effects to change over time. 

 

Following Laporte and Windmeijer (2005), equation (1) is estimated as follows:  

 



WPS No. EC-24-71 
 
 

Page 13 of 41 
 

𝑌𝑖𝑡 =  𝛼+ . . . . +𝜃−3𝑃𝑐,−3 + 𝜃−2𝑃𝑐,−2 + 𝜃−1𝑃𝑐,−1 + 𝛽0𝑑𝑖𝑑𝑡 + 𝛽1(𝑑𝑖𝑑𝑡 ∗ 𝐶𝑉𝑖𝑡) + 𝛾0𝑃𝑐,0 + 𝛾1𝑃𝑐,1 +

𝛾2𝑃𝑐,2 + 𝛾3𝑃𝑐,3+ . . . . +𝛿𝑖+ 𝛿𝑡 + 𝑢𝑖𝑡 ------------- (1) 

 

where 𝑃𝑐,−𝑘 (𝑃𝑐,𝑘) can be defined as pulse variables, which take the value 1, 𝑘 periods before 

(after) liberalization and 0 everywhere else. 

 

Here, 𝑌𝑖𝑡  is the real output at 3-digit National Industrial Classification (NIC) level for industry 

i at time period t. 𝑑𝑖𝑑𝑡 is a dummy variable assuming the value 1 in the period after the initiation 

of liberalization in the treated group and having the value 0 otherwise, 𝛿𝑖 a is a vector of industry 

fixed-effects and δt is a vector of time fixed-effects. The addition of 𝛿𝑖 will absorb any unobserved 

heterogeneity which are industry-specific and may be associated with the independent variables. 

Inclusion of 𝛿𝑡 in the model controls for macroeconomic and climatic shocks that are year-

specific and common to all units (Alvarez and López, 2008). 

 

The sign of the parameter 𝛽0 is of prime interest in the current analysis, which captures the 

long run effect of trade reform. If liberalization leads to an increase in a particular reform 

implication, then 𝛽0 should be positive and vice-versa. A common concern with DID estimation 

is the presence of serial correlation. Therefore, the standard errors are clustered at the industry 

level, which guarantees that the estimator of the variance covariance matrix is consistent even in 

the presence of any correlation pattern within sectors over time (Bertrand et al., 2004). Moreover, 

𝜃−𝑗 estimates the treatment effect 𝑗 periods before the trade liberalization and 𝛾𝑗  estimates the 

deviations from the long run effects, 𝑗 periods after the trade liberalization. Through this method 

we can examine if the influence of trade liberalization takes place before the policy is actually 

applied. Such a situation can arise when there is uncertainty with regards to the precise initiation 

of the date of treatment or when some of the expected outcome happens in anticipation of the 

treatment. As such, it may be especially prudent to observe the effect before the period indicated 

as the start of liberalization, because trade restrictions are lessened prior to that period (Alvarez 

and Lopez, 2008). This kind of exercise is of crucial importance in the Indian context. While the 

pace of tariff reforms deepened in India in the aftermath of introducing the bound tariff regime 

in the post-1995 period, the process of trade reforms started from 1991 onwards in a phased 
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manner (Singh, 2017). Hence the firms may start their adjustment process before the start of the 

policy in expectation of the forthcoming changes.  

 

In equation (1), 𝐶𝑉𝑖𝑡 is a dummy variable that takes the value 1 if the industry 𝑖 enjoys 

competitive advantage (proxied with domestic profit viability) at time 𝑡. The parameter 𝛽1 

will indicate the disproportionate impact of liberalization for industries enjoying competitive 

advantage. The indicator CV is computed as: 

 

𝐶𝑉𝑖𝑡 =  
Growth rate of Real Profit per Factory of industry i at period t

Growth rate of Real Profit per Factory of all the sectors at period t
 

 

where real profit is computed through division of the sectoral profit data obtained from Annual 

ASI database (GoI, undated a) by the WPI of that particular year. A sector enjoys competitive 

advantage if the value of CV is greater than one and vice-versa. 

 

5. Observations from the Movement of the Secondary Data 

 

Figure 2 plots the movement of real wages before and after liberalization within the control 

and treated groups. It can be observed that among the treated group, there was a significant rise 

in wages in the post liberalization period for particularly three industrial sectors, namely basic 

chemicals, pharmaceuticals and rubber. These product segments account for a significant 

proportion of India’s export basket, which may provide a possible explanation for the surge in 

wages in these sectors post liberalization. On the other hand, the variation in wage level for the 

control group of industries (i.e., who have not reformed their tariff level in the post-reform 

period), has been comparatively far too modest.   

 

From Figure 3, it can be observed that the trend in real wages both for competitive and non-

competitive industries has been more or less stagnant. There is, however, a sharp rise in real 

wages for the non-competitive industries from around 2010, followed by a sudden fall 

subsequently. The initiation of the MGNREGA Act and augmentation of non-farm employment 

may have contributed potentially to the increase in wage rate during this period (Sahoo and 
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Pradesh, 2013; Himanshu and Kundu 2016; Jacoby, 2016). However, wages started to decline 

after 2013-14, which may be a function of the back-to-back droughts in the years 2014 and 2015, 

demonetisation in 2016 and initiation of Goods and Services Tax (GST) in 2017 and so on 

(Himanshu and Kundu 2016). 

 

Figure 2: Real Wages of Select Sectors (in Rupees lakhs) in the Pre- and Post-

Liberalization Period 

 

                                                  Control                                               Treated 

 

Source: Constructed by authors from GoI (undated a) data 

 

From Figure 4 it can be observed that the average size of total establishments in the sample 

has increased slightly in the post-reform period for some industries and has declined for other 

industries. Hence the net impact of liberalization on average size of total establishment is 

ambiguous from a casual observation of the data and further empirical tests need to be conducted. 

In the case of both competitive and non-competitive industries (Figure 5), the trend has been 

fluctuating and following more or less an oscillatory movement. Therefore, the trend in growth 

of average size of total establishments between the two types of industries is ambiguous. 
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Figure 3: Growth (in percentage) of Real Wage by Type of Industry (Competitive 

and Non-Competitive Advantage)  

 

 

Source: Constructed by authors from GoI (undated a) data 

 

Figure 4: Average size of Total Establishment of Select Sectors (in log) in the Pre- 

and Post-liberalization period 

 

                                              Control                                               Treated 

 

Source: Constructed by authors from GoI (undated a) data 
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Figure 5: Growth (in percentage) of Average Size of Total Establishment by Type of 

Industry (Competitive and Non-Competitive Advantage) 

 

 

Source: Constructed by authors from GoI (undated a) data 

 

It can be observed from Figure 6 that there has been a rise in the number of factories post 

liberalization, particularly in the case of the treated group. Moreover, it is observed from Figure 

7 that in the case of both competitive and non-competitive industries, the trend is also constant 

without many fluctuations. The number of factories showed a significant rise in around the year 

2004-05. This may be contributed to the enactment of India’s Foreign Trade Policy (2004-09), 

which exempted exporters from paying service tax (GoI, 2004). Also, exporters, with a turnover 

of at least Rs. 5 crores were excused from presenting bank guarantees in any of the export 

schemes. In addition, a number of State governments announced their industrial policies in 2004, 

with the intention of facilitating growth of manufacturing sector within their territories. All these 

led to a reduction in transaction costs and the burden of tax loads. Consequently, more firms 

started entering the industry (Hoda, 2020).  
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Figure 6: Number of Factories of Select Sectors (in log) in the Pre- and Post-

Liberalization Period 

 

                                              Control                                               Treated 

 

Source: Constructed by authors from GoI (undated) 

 

Figure 7: Growth (in percentage) of Number of Factories by Type of Industry 

(Competitive and Non-Competitive Advantage) 

 

 

Source: Constructed by authors from GoI (undated a) 
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Figure 8: Prices in Select Sectors (in percentage) in the Pre- and Post-Liberalization 

Period 

 

                                              Control                                               Treated 

 

Source: Constructed by authors from GoI (undated a) 

 

Figure 9: Growth (in percentage) of Prices by Type of Industry  

(Competitive and Non-Competitive Advantage) 

 

 

Source: Constructed by authors from GoI (undated a) 
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Figure 8 underlines that the rise in prices in the industries in the control group is relatively 

more than the corresponding figure in the treated group. This suggests that sectors that were 

relatively more protected in the post liberalization period (i.e., the control group), witnessed a 

rise in the price level of the commodities they sold, presumably due to less competition from 

abroad. It has been observed from Figure 9 that the rise in prices in the post-reform period has 

been especially high for commodities like tobacco products, wood products, precious metals and 

fabricated metal products. In the case of both competitive and non-competitive industries, the 

rise in prices has shown an upward trend. However, in the post-reform period, the trend in prices 

was slightly higher in the case of competitive industries vis-a-vis non-competitive segments. 

 

6. Empirical Results 

 

The results of the empirical analysis are presented in Table 1. The liberalization dummy is 

found to be positive and significant both in case of skilled wages as well as real wages. This 

suggests that trade liberalization has led to an increase in both overall real wages and skilled 

wages in the treated group vis-à-vis the control group. However, interestingly, it is negative in 

case of industries enjoying competitive advantage. This potentially implies that higher profit-

earning firms are paying lower wages to their workers, presumably in order to generate higher 

margins. The negative sign of the liberalization dummy in case of prices reveals a declining trend 

in prices in the treated group. The effect may underline the steep rise in foreign competition in 

the aftermath of reforms, which may exert a negative pressure on the pricing pattern of domestic 

firms in the sectors witnessing steeper tariff decline. However, the estimates of the pulse variable 

during second, fourth, sixth and eighth years before liberalization is positive and significant. This 

indicates that even though liberalization led to a long-term decline in prices, in certain years 

prices increased in response to the implemented reforms. The sign of the interaction term is 

positive, indicating that liberalization measures lead to a higher price realization in case of 

industries enjoying competitive advantage. This observation can be supported by the contention 

that sectors experiencing qualitative improvement by appropriating technology and skilled 

manpower will be able to augment their price level and earn greater profits as well.  
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The coefficients of the liberalization dummies are negative in case of average size of 

establishments, as well as average skilled and unskilled worker intensity. The result is in conflict 

with theoretical predictions of several trade models. However, this can be linked to the evidence 

of declining price-cost margins in India after liberalization (Krishna and Mitra, 1998), though 

fluctuations in the same across some industries have also been witnessed (Barua et al., 2012). 

Hence, this result may imply an increase in competition due to tariff reduction on imports. The 

estimates for the pulse variables are negative and significant for the fourth, eighth and ninth years 

before liberalization in case of average size of establishments and they are negative and 

significant for the fourth, seventh and eighth years before liberalization in case of average skilled 

worker intensity. These deviations from the long-run effect indicate that the impact of trade 

reforms showed up even before the reform was formally introduced. In the case of average 

unskilled worker intensity, the estimates for the pulse variables are negative and significant for 

the second, third, seventh and ninth years before liberalization and fifth and seventh year after 

liberalization. One possible driver of this empirical result is the initiation of industrial and trade 

policy reforms from the mid-eighties onwards (Panagariya, 2004). 

 

The coefficient of the liberalization dummy for number of factories is however insignificant, 

indicating that there is no long run effect of liberalization on this front. Nonetheless, the estimates 

of the industries enjoying competitive advantage and the pulse variables corresponding to four 

years after reform is positive and significant, suggesting that trade liberalization led to an increase 

in the number of firms in sectors few years after its initiation. This result is consistent with the 

predictions of the dynamic models in which firms can choose their technologies (Emami-Namini 

and López, 2008; Alvarez and López, 2008). This further underlines the reality that while the 

high-tech firms may benefit from trade, emergence of low-tech firms focusing on domestic 

market leads to an increase in number of firms. The prevalence of low productivity and low skill 

in the Indian manufacturing context lends credence to this contention (Alonso and MacDonald, 

2024).   
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Table 1: Basic Results for the Treatment Effect Model 
 

Outcome  Explanatory Variable Equation (1) 

Per Factory Real Wages 𝑑𝑖𝑑 0.04* (0.005) 

𝑑𝑖𝑑 ∗ 𝑐𝑣 -0.03* (0.004) 

Per Factory Real Skilled 

Wages 

𝑑𝑖𝑑 0.006** (0.0004) 

𝑑𝑖𝑑 ∗ 𝑐𝑣 -0.002* (0.0002) 

Prices 𝑑𝑖𝑑 -408.598*** (42.017) 

𝑑𝑖𝑑 ∗ 𝑐𝑣 229.07*** (32.00) 

Average size of 

establishments 

𝑑𝑖𝑑 -42.54* (3.80) 

𝑑𝑖𝑑 ∗ 𝑐𝑣 -2.29 (1.47) 

Average skilled worker 

intensity  

𝑑𝑖𝑑 -32.40* (2.87) 

𝑑𝑖𝑑 ∗ 𝑐𝑣 1.54 (1.25) 

Number of Factories 𝑑𝑖𝑑 -19382.17 (3679.17) 

𝑑𝑖𝑑 ∗ 𝑐𝑣 134856.9* (15148.2) 

Average unskilled worker 

intensity 

𝑑𝑖𝑑 -13.69* (1.99) 

𝑑𝑖𝑑 ∗ 𝑐𝑣 -1.90 (1.90) 

Industry-specific 

dummies 

 Yes 

Year dummies  Yes 

Source: Estimated by authors 

 

The results obtained in the present analysis provides contrasting empirical evidence vis-à-vis 

the theoretical predictions on efficiency and benefits of scale economies in the aftermath of 

implementing trade policy reform. A possible explanation behind these results are as follows. The 

industries included in the treated group are import-competing sectors. However, there also exists 

another set of industries that are export-competing and have currently not been considered in the 

analysis. For instance, there exists a labour market from which both the import- and export-

competing sectors hire the skilled and unskilled workers. Once trade opens up, these export-

oriented sectors experience an increase in their production level, leading to an increase in the 
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demand for workers of both types of skill sets. This will cause an overall rise in the wages of the 

workers, which will also be faced by the import-competing sectors. Therefore, while the 

exporting sectors expand in the aftermath of trade liberalization, the corresponding impacts on 

the worker’s wages are borne by the importing sectors as well. Prior to liberalization many of 

these importing firms has been operating at a higher margin, being insulated from competition 

due to tariff protection (Krishna and Mitra, 1998). But post reforms, these firms face a 

contractionary pressure on their profits, not only due to increased competition following a 

lowered tariff, but also through a rise in the wages paid to the workers. If the fixed costs 

undertaken by these firms are not very high, then they may remain in the market with a reduced 

size. Moreover, if the sectors show some degree of trade overlap (for instance, a sector may be 

40 percent import-competing and 60 percent export-oriented) or sector overlap (for instance, it 

operates as a multi-product firm, functioning as import-competing entity in sector i, but export-

oriented player in sector j), then it may also provide some justification behind the rise in the 

number of operational firms.  

 

Theoretical and empirical results underline that liberalization is generally followed by a rise 

in wages and fall in commodity prices (Dutta, 2007; Goldar and Aggarwal, 2005). It has been 

recently reported that while around 31 million jobs have been created in 2021Q3, majority of the 

establishments in the country are having vacancies (Sharma, 2022). The rise in real wages (both 

skilled and unskilled) combined with the fall in commodity prices may exert a negative pressure 

on the operating margin of the firms and consequently may lead to persistence of such vacancies. 

This will also provide another possible explanation for the obtained result on decline in the 

average size of establishments. The observation is in line with an earlier finding that Indian firms 

start small and stay small forever (Hseih and Klenow, 2014). Thus, there may be an increase in 

the firm number in the liberalized sectors in the post-reform period, but the anticipated realization 

of economies of scale benefits therein may remain unfulfilled. In that case, the realization of 

dynamic benefits in the industrial sector may turn out to be far too modest vis-à-vis the anticipated 

level.  
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7. Conclusion 

 

The current study analysed the influence of reform measures, primarily from the tariff 

liberalization perspective, on the Indian manufacturing sector. Seven industry outcomes, namely 

real wage rate, real skilled wage rate, average size of establishment (both skilled and unskilled), 

number of factories and commodity prices have been included as the dependent variables in the 

empirical analysis. The results based on DID method of estimation reveals that trade 

liberalization has increased both the real wages and real skilled wages, which is arguably 

beneficial for motivating newcomers to the labour market. This is in accordance with the 

literature which states that trade specialization as well as trade reforms will enhance the wage 

rates of the workers in the country. The study however also finds that contrary to the theoretical 

predictions, average size of establishments has fallen, coupled with a rise in the number of 

factories. This indicates that in the aftermath of trade liberalization, the domestic firms failed to 

exploit the benefits of scale efficiency in the face of strong competition from their foreign 

counterparts. It also implies that while the NMCC established in 2004 primarily focused on the 

development of the manufacturing industries, it failed to have significant impact on the low-

skilled wages and unskilled-worker intensity (Ahmed and Chakraborty, 2024a). Given this 

unintended development on firm-size, provision of jobs for all the newcomers in the labour 

market can remain a challenge.  

 

The obtained observations are of crucial policy relevance for a developing country like India. 

It is apparent that trade liberalization in itself may not necessarily inflict a serious damage on 

labour returns (Ahmed et al., 2024c). On the contrary, growing sophistication of the production 

process and greater inflow of foreign direct investment (FDI) and cutting-edge technology 

benefits the workers (both skilled and unskilled), by raising their productivity (Ahmed and 

Chakraborty, 2024d). The policy focus therefore needs to be laid on promotion of greater skill 

formation and productivity enhancement through targeted programmes like Skill India Mission 

schemes under National Skill Development Corporation (NSDC) forum and similar initiatives, 

on one hand, and attracting relocation of high-tech global firms to the country for benefitting 

from the anticipated spillover effects on the other.  
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In addition, in order to decompose and understand the granular effects of trade liberalization, 

particularly on the skilled and unskilled wage dynamics at the disaggregated industry level, 

availability of cross-industry movement of workers needs to be effectively tracked (Ahmed and 

Chakraborty, 2024e). As the manufacturing labour market in the country witness new entrants 

(e.g., fresh job-seekers, school dropouts) as well as cross-sectoral movements (e.g., migration 

from the rural sector or other manufacturing segments) every year, the wage dynamics can be a 

function of various forces, e.g., labour demand and supply patterns, tariff reforms, technology 

upgradation and so on (Allen, 2001; Galiani and Porto, 2010). The collection of data on cross-

sectoral labour movements and their periodic analysis will therefore enable the policymakers to 

address the long-term development objective of the country, particularly the ones related to 

manufacturing sector growth and labour market stability, more effectively.   
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Appendix 1 

 

Twelve sectors have been included in both the control and treated groups. 

 

Appendix 1.1: Control and Treated Manufacturing Sectors  

(NIC’08 Classification at 3-Digit level) 

 

Control  Treated 

101 Processing and preserving of meat 131 Spinning, weaving and finishing of textiles 

102 Processing and preserving of fish, 

crustaceans and molluscs 

139 Manufacture of other textiles 

103 Processing and preserving of fruit 

and vegetables 

170 Manufacture of paper and paper products 

104 Manufacture of vegetable and animal 

oils and fats 

201 Manufacture of basic chemicals, fertilizer and nitrogen 

compounds, plastics and synthetic rubber in primary forms 

105 Manufacture of dairy products 210 Manufacture of pharmaceuticals, medicinal chemical and 

botanical products 

106 Manufacture of grain mill products, 

starches and starch products 

221 Manufacture of rubber products  

107 Manufacture of other food products 241 Manufacture of basic iron and steel 

108 Manufacture of prepared animal 

feeds 

242 Manufacture of basic precious and other non-ferrous 

metals 

110 Manufacture of beverages 259 Manufacture of other fabricated metal products; 

metalworking service activities 

120 Manufacture of tobacco products 271 Manufacture of electric motors, generators, transformers 

and electricity distribution and control apparatus 

162 Manufacture of products of wood, 

cork, straw and plaiting materials 

273 Manufacture of wiring and wiring devices 

329 Other manufacturing n.e.c. 281 Manufacture of general-purpose machinery 

Source: Constructed by authors 
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Appendix 1.2: NIC Code Concordance Summary Table 

 

NIC’08 Product Description NIC’04 NIC’98 NIC’87 

101 Processing and preserving of meat 151 151 200 

102 Processing and preserving of fish, crustaceans and molluscs 151 151 203 

103 Processing and preserving of fruit and vegetables 151 151 202 

104 Manufacture of vegetable and animal oils and fats 151 151 212 

105 Manufacture of dairy products 152 152 201 

106 Manufacture of grain mill products, starches and starch products 153 153 204 

107 Manufacture of other food products 154 154 205 

108 Manufacture of prepared animal feeds 153 153 217 

110 Manufacture of beverages 155 155 220 

120 Manufacture of tobacco products 160 160 225 

131 Spinning, weaving and finishing of textiles 171 171 
 

139 Manufacture of other textiles 172 172 236 

162 Manufacture of products of wood, cork, straw and plaiting materials 202 202 260 

170 Manufacture of paper and paper products 210 210 280 

201 Manufacture of basic chemicals, fertilizer and nitrogen compounds, 

plastics and synthetic rubber in primary forms 

241 241 300 

210 Manufacture of pharmaceuticals, medicinal chemical and botanical 

products 

242 242 304 

221 Manufacture of rubber products  251 251 312 

241 Manufacture of basic iron and steel 271 271 330 

242 Manufacture of basic precious and other non-ferrous metals 272 272 340 

259 Manufacture of other fabricated metal products; metalworking service 

activities 

289 289 341 

271 Manufacture of electric motors, generators, transformers and 

electricity distribution and control apparatus 

311,312 311,312 360 

273 Manufacture of wiring and wiring devices 313 313 361 

281 Manufacture of general-purpose machinery 291 291 373 
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329 Other manufacturing n.e.c. 369 369 389 

Source: Constructed by authors 

 

 

Appendix 1.3: List of commodities included in each sector for computation of WPI 

 

Control Group Treated Group 

105 Milk 201 Manufacture of basic chemicals 

 Other airy Products  Organic chemicals 

101 Other non-food articles   

102 

Canning & preserving & 

processing of fish 210 Antibiotics & preparations thereof 

106 Wheat  API & formulations of vitamins 

103 Grain Mills Products 131 Cotton Yarn 

162  Vegetables  Cotton woven cloth 

329 Jowar (broom corn)  Cotton cloth (dyed, printed, or otherwise finished/processed) 

107 Sugar, Khandsari & gur  Cotton hosiery cloth 

108 Cattle feed  Shirts/half shirts of cotton and/or man-made fibre 

 Poultry feed  Trouser/pants made of cotton and/or man-made fibre 

110 Wine industries 170  Preparation and spinning of textile fibres 

 Malt liquor 139 Synthetic yarn 

 Soft drink & carbonated water 221 Manufacture of made-up textile articles, except apparel 

120 

 Manufacture of cigarette, 

tobacco & zarda  Inputs into steel making 

104  Oil cakes   Metallic iron 

    Alloy steel other than Stainless Steel- Shapes 

   Mild Steel - Flat products 

    Mild Steel -Long Products 

   Mild Steel - Semi Finished Steel 

   Stainless Steel - Semi Finished 

  242 Copper metal/Copper Rings 

   Copper shapes - bars/rods/plates/strips 

   Copper bolts, screws, nuts 

   Copper wire 

   Lead ingots, bars, blocks, plates 

  259 Copper wire 

  281 

 Manufacture of engines and turbines, except aircraft, vehicle and two-

wheeler engines 

   Injection pump 

   Hydraulic pump 

   Water pump 

   c. Manufacture of other pumps, compressors, taps and valves 

   b. Manufacture of computers and peripheral equipment 

  271  Manufacture of bearings, gears, gearing and driving elements 

  271 

 Manufacture of electric motors, generators, transformers and electricity 

distribution and control apparatus 

  273 Electric Wires & Cables 

Source: Constructed by authors  
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APPENDIX 2: Results of Time Varying Treatment Effects 

 

Appendix 2.1: Results of Time Varying Treatment Effects in Case of Real Wages 

Source: Estimated by authors from Stata 14 
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Appendix 2.2: Results of Time Varying Treatment Effects in Case of Real Skilled Wages 

 

 
Source: Estimated by authors from Stata 14 
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Appendix 2.3: Results of Time Varying Treatment Effects in Case of Average Size of 

Establishments 

 

 

 

Source: Estimated by authors from Stata 14 
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Appendix 2.4: Results of Time Varying Treatment Effects in Case of Average Skilled-

Worker Intensity 

 

 

 

Source: Estimated by authors from Stata 14 
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Appendix 2.5: Results of Time Varying Treatment Effects in Case of Average Unskilled-

Worker Intensity 

 

     

 

Source: Estimated by authors from Stata 14 
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Appendix 2.6: Results of Time Varying Treatment Effects in Case of Number of Factories 

 

 

 

Source: Estimated by authors from Stata 14 
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Appendix 2.7: Results of Time Varying Treatment Effects in Case of Prices 

 

 

Source: Estimated by authors from Stata 14 
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