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Executive Summary

Even after three decades of India’s trade and investment liberalization, one 
crucial bottleneck on the way to industrial performance is the country’s tariff 
structure. Recently, sections of Indian industry have been expressing concerns 
about the impact of an ‘inverted duty structure’ (hereafter IDS) resulting 
from changes in the country’s trade policy. In simple terms, IDS is a situation 
in which the tariffs on the import of raw materials/intermediate inputs for a 
product exceed the tariffs imposed on the import of the final product. The 
typical complaint raised by Indian industrialists is that customs duties on the 
import of some products, have fallen below the duties on the intermediate 
inputs required for their production. This has squeezed the profitability of the 
final goods producers by keeping their input costs high while exposing them 
to more intense foreign competition for their outputs. Cases of IDS continue 
to persist. However, the questions that arise are – do industries really need to 
worry about IDS? Is it required on the part of the government to re-examine 
their tariff policies?

The traditional trade theory explains that when countries start integrating at 
different levels of production, then instead of looking at the nominal rates, 
one should consider looking at what is referred to as the effective rate of 
protection (i.e., ERP). The concept of ERP, due to Corden (1971) and Balassa 
(1965), shows how protection of downstream industries can be eroded or 
even reversed by tariff inversion (IDS). If ERP for an industry remains positive 
despite IDS, then the latter may not affect that industry too adversely, because 
the tariff structure is still giving it protection. But it is a different matter if ERP 
for a sector is negative due to IDS.
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Against this backdrop, this study is the first attempt to study whether there 
exists any rationale for the existence of inverted duty structure under 
imperfectly competitive market environment? In other words, are there 
any specific conditions which make tariff rates supporting IDS an optimal 
policy solution while maximizing a country’s social welfare? If yes, do these 
conditions hold only if the industries under consideration are positively 
protected (i.e., ERP > 0)? Or, does IDS always imply negative ERP? This study 
attempts to answer these questions both theoretically and empirically. 
Despite being in news for about 15 years or so i.e., the period during which 
India entered into multiple FTAs,1 the issue of IDS has not been concretely 
studied, nor has its association with the concept of ERP even been analysed 
explicitly in the literature.

The first chapter of the thesis outlines a theoretical model with two countries 
(home and foreign) and two vertically related goods (a final good and an 
intermediate input), where the domestic government and firms interact in 
a three-stage game. The purpose is to examine the determinants of tariff 
structure in an open economy, while specifically trying to derive the conditions 
under which IDS turns out to be an optimal policy for a country’s government. 
Depending upon various parametric configurations, this study shows that 
there do exist such optimal rates of input and output tariffs that could lead 
to IDS in an economy, and negative ERP as well. However, this does not 
imply that IDS always coincides with negative ERP. In fact, the results suggest 
that ERP for an industry may remain positive despite IDS, meaning thereby 
the latter may not adversely affect that industry because the tariff structure 
is still giving it protection. However, it is a completely different matter if the 
effective rate of protection for an industry turns out to be negative due to IDS.

The second theoretical chapter builds on the conclusion of the first chapter, 
by considering the effect of various types of domestic mergers in impacting 

1 FTAs are arrangements between two or more countries or trading blocs that primarily agree 
to reduce or eliminate customs tariff and non-tariff barriers on substantial trade between them. 
FTAs, normally cover trade in goods or trade in services. For example, some of India’s major 
FTAs are India-ASEAN Free Trade Agreement that came into force on July 1st, 2015, South Asia 
Free Trade Agreement that came into force on January 1st, 2006, among others. Source: Indian 
Trade Portal, www.commerce.gov.in
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a country’s tariff structure. In particular, this study analyses how different 
forms of integration (merger), whether horizontal or vertical, affect optimal 
input and output tariffs, and hence, the existence of inverted duty structure 
and its association with negative ERP. It again employs a two-country model, 
but with more intermediate input and final goods producers in the home 
country. The analysis is suggestive of various important policy considerations. 
First of all, the case of vertical integration between one of the final output 
producers and an intermediate input producer within the home economy 
represents a win-win scenario as it leads to an increase in both social welfare 
and profit of integrated firms. Further, in such type of integration, IDS always 
turns out to be an optimal policy, while, unlike in the pre-integration case, 
duty inversion turns out to be a necessary but not sufficient condition for the 
existence of negative ERP. In the second case of horizontal integration at the 
intermediate input stage, the chapter finds that while profits of the integrated 
producers rise, social welfare decreases, vis-à-vis the pre-integration scenario. 
Moreover, horizontal integration at the intermediate input stage also leads 
to the existence of inverted duty structure (as an optimal tariff policy), and 
this duty inversion is necessary but not sufficient to ensure the existence of 
negative ERP. Thus, the second chapter makes it all the more imperative for 
the policy makers to consider (a) the necessity of deriving ERP, and (b) the 
interactions between trade and competition related policies before relooking 
or reformulating their tariff related policies to address the concerns raised by 
different Indian industrialists.

Finally, the third chapter attempts to verify some of the theoretical assertions 
from chapter 1 by offering a set of new estimates of ERP for 24 sectors of the 
Indian economy for the period 2000-2014. This has been done using the World 
Input-Output database that, unlike those used by earlier authors, enables 
one to construct a time series on ERP for each sector, using different tariff 
rates applied by India on imports from different countries. These estimations 
suggest many instances of IDS in various Indian industries, but none of them 
results in negative ERP. In particular, IDS exists in electronics and optical 
products, paper and paper products, computer, pharmaceuticals, machinery 
and equipment, and other transport equipment for the majority of the years 
under consideration. This study also shows statistically and econometrically 
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that ERPs are positively related to the degree of tariff escalation. Lastly, in 
some of the industries, and for some years under consideration, negative 
ERP does exist, but that is because of negative value added under free 
trade. Therefore, this chapter is one of its kind and tries to address the issue 
of whether and to what extent the Indian economy is suffering from the 
consequences of an IDS.

In a nutshell, the results of the study suggest that in line with the concerns 
raised by various Indian industrialists, duty inversion does exist in various 
sectors as suggested by the data. However, the question is – should 
governments be really concerned about IDS? The theoretical chapters 
developed in this study clearly suggest that under certain conditions, IDS 
turns out to be an optimal policy for the government of an economy. This 
implies that such types of tariff structures are (at times) required to maximize 
a country’s social welfare. But, how does that impact the industries under 
consideration? IDS is harmful if it leads to negative protection. And the 
present study shows, both theoretically and empirically, that existence of 
IDS does not necessarily imply that ERP is negative. Therefore, governments 
as well as industries should really be concerned about ERP, and not IDS in 
specific sectors.
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1. Background

In recent years, sections of Indian industry have been expressing concerns 
about the impact of an ‘inverted duty structure’ (hereafter IDS) resulting 
from changes in trade policy. In simple terms, IDS is a situation in which 
the tariffs on the import of raw materials/intermediate inputs for a product 
exceed the tariffs imposed on import of the final product. Thus, it is opposite 
of tariff escalation, in which case the pattern of custom duties is such that 
rates rise with the level of processing of the goods being purchased. The 
typical complaint raised by Indian industrialists is that customs duties on 
the import of some products, especially from countries with which India has 
signed preferential trade agreements (PTAs), have fallen below the duties 
on the intermediate inputs required for their production. This has squeezed 
the profitability of the downstream producers by keeping their input costs 
high while exposing them to more intense foreign competition for their 
outputs. For instance, spokespersons of copper alloy fabricators (Iyenger, 
2015), Federation of Indian Export Organizations (FIEO) (PTI, 2016b), and toy 
manufacturers (BS Bureau, 2016), among others, have complained about IDS. 
A survey by the Federation of Indian Chambers of Commerce and Industry 
showed that industries such as machinery, electronics, cement, rubber, 
minerals and textiles suffer from duty inversion (FICCI, 2016).

The issue of IDS has also been recognized by Indian policy makers. In an 
interaction with the journalists of The Economic Times, the then Finance 
Minister Arun Jaitley said, ‘I propose to reduce the rates of basic customs 
duty on certain inputs, raw materials, intermediates and components (in 
all 22 items) so as to minimize the impact of duty inversion and reduce the 
manufacturing cost in several sectors’ (quoted in Seth, 2015). In the same 
year, one of the NITI Aayog members also highlighted the case of IDS in the 
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steel sector (The Hindu Bureau, 2015). Even the Steel Ministry officials made a 
case against IDS, pointing out that ‘customs duties levied on key raw materials 
such as coking coal, iron ore and metal scrap are higher than those on the 
end product’. The ministry urged the Finance Ministry to raise the peak tariff 
on steel from 15 to 20 percent in the 2016 Budget in order to protect the 
domestic industry (PTI, 2016a). The Tariff Commission (Government of India) 
also acknowledged IDS as a ‘major area of constraint for domestic industries’. 
Thus far, it has carried out 148 studies, which cover 252 products from 2012-
13 to 2018-19. It recommended duty rationalisation for 154 products, some of 
which were implemented in the various Budgets.2

However, sections of Indian industry continue to complain about IDS. On 
the eve of the 2019-20 Union Budget, such complaints were voiced by the 
Engineering Exports Promotion Council (EEPC) (PTI, 2019) and FIEO again 
(FIEO, 2019). Many of these concerns specifically mentioned duty-free imports 
from PTA partner countries. Taking some of these issues into account, the 
Finance Minister, Ms. Nirmala Sitharaman, in her 2019 Budget speech, stated 
that ‘On the Customs side, my proposals are driven with the objectives of 
securing our borders, achieving higher domestic value addition through the 
Make in India initiative, reducing import dependence, protection to MSME 
[Micro, Small and Medium Enterprises] sector, promoting clean energy, 
curbing non-essential imports, and correcting inversions’ (GoI Budget Speech, 
2019, Para. 133). However, following the budget speech, Mr. K. M. Mammen, 
chairman of Automotive Tyre Manufacturers’ Association (ATMA), stated 
that, ‘Tyre Industry was keenly looking to correction in inverted duty either 
by increasing import duty on finished goods (tyres) or reducing it on Natural 
Rubber (NR), the principal raw material.’ (Kumar, 2019). Mr. Anil Agarwal, 
executive chairman of Vedanta Resources Ltd., called upon government ‘to 
safeguard domestic industries such as aluminium, copper, iron ore and coal 
by raising import duties or correcting the inverted duty structure’ (Agarwal, 
2019).

2 For the detailed list of corrections of duty inversion (as recommended by Tariff Commission) in 
various budgets, refer to GoI Tariff Commission (2020).
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In the recent 2021 budget, Finance Minister also assured that ‘The thrust now 
has to be on easy access to raw material and exports of value added products.’ 
(Government of India (GoI) Budget Speech 2021, Para 177). Specifically, she 
reduced the duties on import of input for various industries (like Chemicals, 
Iron and Steel), with specific focus on Naphtha (reduced to 2.5% to correct 
inversion) (GoI Budget Speech 2021, Para 182).

Thus, many policy makers and industrialists have persistently raised various 
concerns related to the issue of duty inversion. When and how did this problem 
arise? – The report of the Chelliah Committee on Tax Reforms, which provided 
the framework for the reforms of the 1990s, actually recommended tariff 
escalation (TE), ‘with inputs or products at lower stages of processing having 
lower tariffs than the final products. For average tariffs, this was achieved 
by 1996-97 and 1997-98’ (Singh, 2017, pp. 131-132). The 2002-03 Budget 
‘expressed a vision that by the year 2004-05, there would be only two basic 
rates of customs duties, namely, 10 per cent covering generally raw materials, 
intermediates and components and 20 per cent covering generally final 
products’ (Singh, 2017, p. 131). This would have institutionalized an escalated 
rather than inverted duty structure. ‘However, compared to the late 1990s, 
the tariffs on unprocessed products did not decrease much but those on semi-
processed and processed manufactured products decreased significantly. This 
led to a reduction in effective protection: In fact, one of the concerns of some 
industries in India is that the tariffs on their inputs are higher than the tariffs 
on the finished products. This is one of the areas of tariff reform that remains 
incomplete’ (Singh, 2017, p. 132).

Duty inversion has thus become a serious issue in the last 15 years, the 
period during which India entered into multiple PTAs. However, no concrete 
study has been done to theoretically find out the reasons explaining the 
existence of IDS. More so, no study has been conducted to verify its industry-
wise prevalence and consequences in the Indian economy.3 In particular, 
there has been no recent attempt to estimate effective rates of protection 

3 Singh (2017) illustrates his arguments with WTO data on basic tariff rates adjusted for 
exemptions, covering the period upto 2014-15, for the three broad commodity groups. These 
rates do not take into account the impact of PTAs. Moreover, Indian exporters do not benefit 
from protection of their industries because they must compete at world prices, while they 
are squeezed by tariffs on their inputs. This explains why exporters’ organisations have been 
especially vocal about IDS.
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(ERPs), which (unlike nominal tariffs) also take into account the effects of 
import duties on both inputs and outputs of a sector. The concept of ERP 
refers to the protection of a process as distinct from the nominal tariffs on 
output (Bhagwati and Desai, 1970). Corden (1966), in his pioneering work, 
explained the conceptual framework for ERP. Conceptually, it is defined as 
the percentage excess of the domestic value added due to the imposition of 
tariffs and other protective measures on the product and its inputs, over value 
added in the absence of such measure. ERPs were traditionally used mainly to 
demonstrate how final goods producing industries benefit disproportionately 
from tariff escalation. But the concept of ERP can also show how protection 
of downstream industries can be eroded or even reversed by tariff inversion 
(IDS), making it relevant for this study. Corden (1971) explained the cases 
where ERP for an industry remains positive despite IDS, then in that case the 
latter may not affect that industry too adversely, because the tariff structure 
is still giving it protection. This may be because the difference between input 
and output tariffs is small, or because the inputs that are subject to high 
tariffs make up a small proportion of the industry’s costs. Further Corden 
(1971) also explained the cases, where we have negative effective protection 
but not duty inversion, which may be due to high tariffs on the downstream 
sector. But it is a different matter if ERP for a sector is negative due to IDS. 
Even if it appears to be protected by a tariff on imports that compete with its 
output, a negative ERP shows that it may be better off under free trade. This 
may be due to the cost-raising effect of high tariffs on inputs that make up a 
substantial proportion of a sector’s cost.

However, ERP analysis had fallen out of favour because trade theorists showed 
that it fails to predict the effects of a tariff structure on inter-sectoral factor 
allocation in general equilibrium with more than two sectors or even with 
two sectors if there is substitutability between primary factors and traded 
intermediate inputs (Bhagwati & Srinivasan, 1973; Ethier, 1972). A strong 
assumption of separability must be imposed on the production function in 
order to avoid this problem. However, this analysis is not amed at deriving 
general equilibrium results about resource allocation between sectors. In their 
pioneering study, Bhagwati and Desai (1970, p. 338), who were well aware 
of these theoretical limitations, argued that ERPs do give a rough idea of 
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the relative incentives given to various sectors by the foreign trade regime. 
Making a forceful case for the practical relevance of ERP estimation despite its 
theoretical shortcomings, Greenaway and Milner (2003, p. 9) pointed out that 
‘By highlighting potential inconsistencies or unintended effects, for example 
… where high nominal protection of one producer tends to disprotect other 
producers for which the protected product is an important input, one is able 
to provide a framework or basis for policy reforms’. ERPs also show how trade 
policy affects the value added, that is, the reward to factors employed in each 
sector. This might provide some insight into the political economy of trade 
policy. In particular, if some factors are specific to a particular sector, then 
even without imposing separability on the production function, changes in 
ERP correspond to the relative changes in returns to the specific factors (Jones 
& Neary, 1984, p. 33).

In this backdrop, the thesis assesses the following three main objectives:

1. To examine if there exists any economic rationale behind inverted duty 
structures, and to explore the specific conditions (if any) that make tariff 
rates supporting negative ERP and IDS as optimal policy solutions while 
maximizing social welfare under imperfect competition. The association 
between IDS and negative ERP is also (theoretically) examined.

2. To investigate the interaction between a country’s tariff policies 
and competition policies, particularly focusing on two main forms of 
integration viz. horizontal and vertical integration. Further, to analyse the 
impact of the two forms of integration on the tariff-imposing country’s 
ERP and IDS, and find out which amongst the two entails higher social 
welfare, leads to higher effective protection and lower chances of 
inverted duty structure.

3. To empirically estimate the rate of effective protective for various Indian 
industries, using a unique dataset that has not previously been used for 
this purpose, and to identify cases of inverted duty structure. Further, 
the co-existence of negative ERP and IDS is also examined based on the 
estimates for the period 2000-2014, and assess whether their relationship 
has changed during the chosen period.
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2. Duty Inversion and Effective  
Protection - A Theoretical Study

This chapter of the study sets forth the foundation to theoretically define 
the rate of effective protection in a vertical industry model with imperfect 
competition. The questions analysed in this chapter are – ‘Is there any 
economic rationale behind the existence of Duty Inversion?’, ‘Are there any 
specific conditions which make tariff rates supporting negative ERP and IDS an 
optimal policy solution while maximizing social welfare?’, ‘What is the relation 
between IDS and negative ERP? Do they always co-exist?’ The primary aim is to 
identify the role of various parameters that play a crucial role in determining 
the policy implications of the imposition of import tariffs on intermediate 
inputs and final goods. In particular, the objective is to examine whether the 
imposition of inverted tariffs becomes a welfare-improving policy intervention 
for a country’s government.

The review of the literature in this context, suggests that ‘trade under vertical 
structure’ has been analysed theoretically in the form of a stage game, 
where, in stage 1, the government decides about the optimal tariff policies, 
followed by stage 2, in which input producers decide their quantities and, 
finally, in stage 3, final output producers decide about the profit-maximizing 
level of outputs to be supplied to various consumers. The game structure 
of this chapter closely follows the work done by Bernhofen (1997), Ishikawa 
and Spencer (1999), and McCorriston and Sheldon (2009). It is also in line 
with studies on the impact of domestic trade protection in vertically related 
markets (like Spencer and Jones (1991) and Wang et al. (2011)). In the latter 
set of models, the authors have assumed that the key intermediate product 
is being produced only by the foreign country producers and there are 
differences in the cost of production. This chapter borrows from this strand of 
literature. However, it assumes that the intermediate input is being produced 
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and traded by both the countries (be it home or foreign), and no country 
entirely depends on the other country for its supply of final/intermediate 
good. The chapter also incorporates the role of labour, not only for producing 
the intermediate good but for transforming that into final output as well. 
Further to this, unlike the existing studies, the role of ‘no arbitrage condition’ 
has been strictly incorporated while defining the final solution set. Thus, this 
study is an extension with a wider set of objectives focusing on ERP and IDS in 
the absence of any arbitrage possibilities.

The primary objectives of the chapter have been answered theoretically 
by setting up a two-country partial equilibrium model with an oligopolistic 
market structure involving two vertically-related stages of production (i.e., 
an intermediate good and a final good). Figure 2.1 provides a schematic 
representation of the three-stage game set up in this model. In the first stage, 

Figure 2.1: Schematic Representation of Model Structure and  
Three Stages of Decision

Source: Author's Representation
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the government of an economy decides on the optimal tariff policies. In the 
second stage, the home and foreign intermediate input firms play in quantities 
and hence, given their demand functions, equilibrium input prices are 
determined in the market. In the last stage, the final output producers decide 
on the quantities of output to be produced and sold in different markets. The 
study uses the standard backward induction method to solve for the subgame 
perfect Nash equilibrium of the game. Thus, the game structure enables 
to understand how tariff rates play a crucially important role in influencing 
decision making of different economic agents of a country.

Using the criterion of backward induction to solve for Subgame Perfect Nash 
Equilibrium, the chapter first solves for the equilibrium quantity and prices 
in final goods’ market, followed by the equilibrium solution in input markets 
and finally solve for the rate of optimal tariffs that determine maximum social 
welfare in each of the two countries. The main findings are as follows:

1. The optimal tariffs on final output (in any country) depend positively on 
its own market size and labour cost, and negatively on foreign country’s 
market size and labour cost. However, intermediate input tariffs depend 
positively on market size (of both the trading partners) and negatively 
on their wage cost. One of the plausible ways in which the signs can be 
interpreted is the following:

 As the home country’s labour cost rises, consumer surplus falls because 
a higher cost of production leads to higher prices in the market, due to 
which quantity demanded falls. Producer surplus also falls, because of 
a similar reason – for them, the cost of their input rises. On the whole, 
the rise in tariffs when cost of labour increases in a country, ensures that 
the welfare is maximum. However, when looked at the impact on tariff 
on intermediate inputs, the results show that with a rise in home labour 
cost, it is optimal for the government to decrease this tariff rate.

 Similarly, with a rise in the foreign wage cost, consumer surplus falls, 
because consumers consume both domestic and foreign goods. The 
surplus for the domestic producers rises, because they become relatively 
more efficient as far as their productions of final and intermediate goods 
are concerned. Tariff revenue also declines. In this case, it becomes 
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optimal for the government to reduce both the tariff rates on final and 
intermediate good so as to ensure that welfare is maximized.

2. The measure of ERP is sensitive to the wages paid by the home country 
in comparison to foreign country. Since ERP is defined in terms of value 
addition in any industry, the finding in this analysis indicates that as 
wages at home fall relative to foreign wages, home country’s rate of 
effective protection also falls. The reason could be because ERP depends 
on value added, which, in turn, gets affected by the wage payment (cost 
minimisation/profit maximisation). Thus, the measure of ERP and hence, 
the extent of effective protection doesn’t just depend on the rate of 
tariffs, but also on the domestic vis-à-vis foreign cost of production, of 
which, labour cost assumes an important role.

 To explain the results more intuitively, this study then specifically 
emphasizes on two different cases – one, where it is assumed that the 
wages paid to labour are equal across the two countries (or what we 
refer to as ‘nominal wage equality’) and two, when the countries are 
assumed to pay different wages to their labour (or the case of ‘differential 
wages’). In addition, in both the cases, two different measures of ERP 
have been defined, namely ERP

1
 and ERP

2
. ERP

1
 represents a situation 

when the foreign country doesn’t impose tariffs on its imports of both 
final good and intermediate input while calculating value added by home 
country final output producer under free trade. On the contrary, ERP2 
assumes that the foreign country imposes optimal tariffs on its imports of 
both the goods under the same scenario.

3. The results from each of the two special analyses (as described above) 
show that, depending on parameter configurations, there do exist such 
optimal rates of input and output tariffs that could lead to IDS in an 
economy, and negative ERP as well. However, IDS does not necessarily 
imply negative ERP, thereby implying that the former may not (always) 
negatively affect the final good industry because the tariff structure is 
still giving it some protection. This is a very important policy finding, as 
it clearly indicates that the governments, while imposing tariffs, should 
rather be concerned about the level of protection accorded to its sector 
and not only about IDS. Nevertheless, it is indeed a matter of concern if 
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ERP for an industry becomes negative due to the existence of inverted 
duty structure. In such a case, the industry may fare better under free 
trade than under a restricted trade regime.

4. In the nominal wage equality case where the two countries pay similar 
wages to their labour, if the wages are low and home country is relatively 
small in size, vis-à-vis the other, then the likelihood of IDS leading to 
negative ERP is higher in the former. A similar implication (but with 
different critical parameter values) also holds in the case of differential 
wages when it is assumed that wages in the home country are not much 
higher, but its market size is relatively smaller than in the foreign country. 
In that case, duty inversion might lead to negative protection. These 
findings make it imperative to conclude that a country’s tariff structure 
cannot be considered in isolation, rather it crucially depends on the 
relative size of the country, vis-à-vis its trade partner, apart from the two 
countries’ cost structure.

 In addition, the model suggests that the consequences of difference in 
the relative sizes depend upon the measure of ERP that is considered. If 
the partner economy chooses free trade while calculating value added 
under free trade, then even a comparatively lesser difference between 
the two countries’ market sizes ensures that IDS is a necessary condition 
for negative ERP. This situation can arise regardless of whether the tariff-
imposing country (whose domestic market is being assessed) is bigger 
or smaller than the partner country provided the difference between 
the two market sizes is not very large. This contrasts with the scenario 
when the partner country opts for restricted trade and imposes (positive) 
optimal tariffs even when the country under consideration, chooses 
free trade. In such a case, for duty inversion to coincide with negative 
ERP, the latter should represent a smaller market in comparison to the 
foreign country. When analysed in the presence of differential wages, the 
findings suggest that duty inversion leads to negative ERP if the country 
(under consideration) is a low-wage economy and also has a smaller 
market size, vis-à-vis the partner. Once again, this relative size depends 
on which measure of ERP has been analysed. However, unlike the case of 
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nominal wage equalization, in case of differential wages, an inverted duty 
structure is a necessary condition for negative effective protection.

5. The study also analyses two special cases to check how the results 
obtained deviate depending upon the specific features of the two trading 
partners in the world market. In the first case, it assumes that there exists 
demand for final good only in the home country. Thus, in the absence of 
any demand for final output in foreign country, both imports and imports 
tariff on final good take the value equal to zero. The analysis shows that 
this situation is characterized with existence of IDS, and ERP always takes 
a positive value. The only difference between this and the general case 
is the range in which ERP varies. This case, therefore, highlights the role 
of foreign demand in this model. As another possibility, it was assumed 
that there exists demand for final output in the foreign country, but 
the latter now chooses not to impose any tariffs on its imports of either 
intermediate input or final output. In this case also, the study reaches 
the same conclusion as in general cases that IDS do not necessarily imply 
negative ERP.

To conclude, the analyses suggest two broad policy findings:

a) Various Indian industrialists have been making claims that IDS is 
negatively hampering their growth, but there does exist optimal 
tariff rates that support IDS. Thus, from the point of view of the entire 
economy, under certain circumstances, IDS could turn out to be a welfare 
improving policy outcome. Moreover, existence of IDS does not always 
necessarily imply negative value addition. Even in the presence of IDS, the 
output producing firms could be better off than they would have been in 
free trade situations. Therefore, the debate should be around negative 
protection and not IDS.

b) Moreover, while imposing tariffs, a country’s government should be 
aware about the size of its economy with respect to its trading partner. 
The two-country framework in this study suggests that if a country is 
relatively small in market size, then IDS will necessarily lead to negative 
protection. Thus, in that case, government should try to offset duty 
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inversion, for example by providing drawbacks of duty paid on imported 
intermediate inputs. In addition, the study also highlights the crucial 
role played by other domestic variables such as wages in determination 
of tariff structures and effective rate of protection, which should be 
considered while trying to correct for the issue of duty inversion/negative 
protection within an economy.

As no researcher has thus far explored interrelations of IDS and effective 
rate of protection in an oligopolistic market set up, this study makes a novel 
contribution to the vast and expanding literature on trade and tariffs.
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3. Horizontal and Vertical Mergers,  
 and Effective Rate of Protection  
 Under Optimal Tariffs

This chapter of the study further builds on the vertical structure of the 
previous chapter’s setting and introduces a greater number of representative 
firms in an industry to analyse the role of industrial structure on a country’s 
optimal tariff policies. In the globalised world today, the very nature of 
the competition policies and the associated benefits and costs cannot be 
studied without considering their impact on a country’s tariff policies. With 
an evolving literature on trade and imperfect competition, researchers have 
started modelling the connections between the two using theoretical models 
from the Industrial Organisation (IO) literature. Most of the existing studies 
analyse the impact of tariff rates on a country’s competition related policies. 
While some of these studies consider only a single stage of production, others 
have considered models with both the upstream and downstream stages. 
The former only looks at the role of horizontal mergers, while the latter also 
looks at the case of what are referred to as vertical mergers when firms, at 
different stages of a value chain, merge with each other. Thus, the roles of 
both horizontal and vertical merger related policies have been analysed in the 
literature.

However, not many studies have been undertaken so far to assess the 
feedback of such forms of domestic integration on a country’s tariff structure. 
As is well established in the trade theory literature, the structure of markets in 
the home and foreign countries plays a crucially important role in determining 
the type of trade they engage in and therefore, also guide formulation of their 
optimal tariff policies. The consideration of this so-called feedback effect is 
not only important for the policy makers or regulators, but is also important 
for the industry lobbies and firms to make an optimal decision to integrate 
with other firms in the market. The present chapter aims to contribute to 
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this strand of literature (which is scanty), by assessing the role of competition 
policies in determining the tariff structure in an economy. This chapter is 
an extension of Chapter 2 with more number of firms both at the upstream 
and downstream levels to incorporate the role of the two types of mergers. 
In particular, this chapter investigates the welfare effects of horizontal and 
vertical mergers to find out how the two forms of integration impact both 
optimal input and output tariff, the link between the two rates and hence, 
the effective protection that the government in any country provides to its 
final good industry. To the best of author’s knowledge, these questions have 
not been addressed explicitly in the literature so far and will help in deriving 
important policy recommendations for both the regulators and social planners 
of an economy. Broadly, the three research questions analysed in this chapter 
are:

A. How do the optimal tariff rates imposed on imports of intermediate input 
and final output change if firms in a country vertically integrate with each 
other? What is the impact of vertical integration on the tariff-imposing 
country’s ERP and IDS?

 For this question, it is assumed that vertical integration takes place 
between one of the home country’s final good producers and an 
intermediate input producer. Further, it is also assumed that the vertically 
integrated firm does not participate in the input market, which means 
that the integrated firm will neither buy nor sell any input in the market.4

B. How do the optimal rates of tariffs and their impact on ERP and IDS 
change when instead of vertical integration, horizontal integration 
happens in the home country, either between two final good producers 
or between two intermediate input producers?

C. How do the two cases of integration - vertical and horizontal - differ in 
terms of their impact on optimal rates of tariffs, ERP and existence of 
inverted duty structure? Which (amongst the three - no integration, 
vertical/horizontal integration) entails higher social welfare (or leads to a 

4 Salinger (1988) also studied such a setup, where market foreclosure (i.e., an increase in the 
price of intermediate input post-merger) results as an outcome of the assumptions he made.
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higher rise in social welfare), leads to higher effective protection to final 
good producers?

This study follows the same model structure as discussed in the previous 
chapter with more number of final good producers and intermediate input 
suppliers in the home country. More specifically, it assumes the case of 
two countries – Home (H) and Foreign (F), each producing two products – a 
final output and an intermediate input. However, unlike the previous setup, 
it is now assumed that in the home country, there are three final output 
producers (H1, H2 and H3) and two intermediate input producers (HA and 
HB), while on the other hand, the foreign country (F) has only one final output 
producer and one intermediate input producer. The game structure remains 
the same as before, however, the schematic representation changes as shown 
in Figure 3.1.

Figure 3.1: Diagrammatic Representation of the Model Structure, Three 
Stages of Decision, and Possible Merger Scenarios

Source: Author's Representation
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The diagram explains the basic framework. The baseline case or the benchmark 
scenario is the one, where no pair of firms in any of the two countries is 
integrated and is referred to as the ‘Pre-Integration Case’, which is solved first 
to find out the optimal tariff rates and the rates of effective protection. Then, 
the possibility of existence of an inverted duty structure was also assessed. 
This case is an extension of the previous chapter by increasing the number of 
firms in H country at both levels of production. Thereafter, the study considers 
the case of vertical integration where one of the final output producers (say, 
H1) in home country, vertically integrates with a home country intermediate 
input producing firm A (hence, the post-integration case) and names the new 
merged firm as ‘HA1’. The solution attained in this case is then compared to 
the no-integration case to analyse how tariff rates (nominal or effective) and 
possibility of duty inversion change with the change in structure of firms in 
a trading economy. The vertical integration case is highlighted by the grey 
coloured solid block in Figure 3.1. In this type of integration, it is assumed that 
integrated firm HA1 does not participate in the input market, which means 
HA1 will neither buy nor sell anything in the input market. This means that the 
integrated firm will fulfil its input requirement from its own input unit.

Thereafter, the study proceeds to analyse two different cases of horizontal 
integration. It starts off with the horizontal integration between the two 
final output producers H1 and H2 in the home country, and names the newly 
integrated firm as H12 (post horizontal integration). The horizontal integration 
case between final output producers is highlighted by green coloured solid 
block in Figure 3.1. Like in the case of vertical integration, the results from 
both pre- and post-integration cases are compared and analysed to see how 
protection and duty inversion change with more concentrated markets.

Next, the case of horizontal integration at the level of two intermediate input 
producers in the home country (viz. HA and HB) has been considered. In line 
with the previous cases, the integrated firm was named as HAB. This type of 
horizontal integration is represented by yellow coloured solid block in Figure 
3.1. Lastly, this study makes an attempt to analyse social welfare implications 
of both horizontal and vertical integration and also examine whether these 
integrations are privately profitable for players.
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Solving the stage game using the method of backward induction, the following 
results were obtained:

1. In the pre-integration case with 3 final output producers and 2 
intermediate input producers in the home country and one-one each in 
foreign country, the findings suggest that the existence of IDS does not 
necessarily imply negative effective protection. This means that duty 
inversion can occur even when positive level of protection is accorded to 
the final output industry in a country, and IDS is not a necessary condition 
for the existence of negative ERP. If the qualitative outcomes of the pre-
integration case are compared with those observed in Chapter 2 (with 
one firm in each sector in both the countries), then the basic result 
between ERP and IDS remains the same, i.e., IDS does not necessarily 
imply negative ERP. However, examining the input and output tariffs 
shows that while the former necessarily falls when switched from Chapter 
2 to Chapter 3 with a higher number of intermediate input firms, the 
values of the latter may rise or fall depending upon certain parametric 
values. These outcomes highlight how even the number of firms in 
a market matter in defining and determining the extent of IDS and the 
magnitude of ERP in a trading economy.

2. Next, considering the case of vertical integration between one of the 
final output producers and an intermediate input producer within the 
home economy, the study argues that this type of integration is a win-
win case as it leads to an increase in both social welfare and profit of 
integrated firms. Total Social Welfare, defined as the summation of 
consumer surplus, producer surplus and tariff revenue, increases because 
of two reasons – one, the elimination of double marginalisation and 
second, the strategic effect on output. Vertical mergers internalise some 
of the vertical externality that gets created by reducing dead weight 
loss associated with double marginalisation, and hence, raised the total 
welfare. Profit of the integrated firm also rises because of a fall in the cost 
of production of final goods and the strategic effect on the final output.

 Further, in such type of integration, IDS is always optimal. Unlike in the 
pre-integration case, IDS is a necessary but not sufficient condition for the 
existence of negative ERP. Moreover, the magnitude of IDS is more, and 
that of negative ERP is less (for most values) with vertical integration.
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3. Thereafter, the case of horizontal integration at the final output stage 
was considered, i.e., when two final output producers integrate among 
themselves. It is observed that such a type of merger does not lead to 
higher profits for the integrated final good firms, nor does it lead to 
higher social welfare for the home economy as a whole. As reviewed 
from the literature, under Cournot competition, with the horizontal 
merger of two firms, the profit of an integrated player is more likely 
to increase if the markets are concentrated than fragmented. In set up 
here, the horizontally merged firm only accounts for one-half of the total 
market share within each market (i.e., 2 firms out of 4 firms are getting 
merged). However, as shown by Salant, Switzer and Reynolds (1983), for 
a merger to be profitable, it should involve a sufficiently large number of 
firms, say around 80% of the market share. And, hence, the social welfare 
(in the set up here) decreases because horizontal integration at the final 
output stage means the market power of firms increases, thereby leading 
to a higher deadweight loss for the economy.

4. In the case of horizontal integration at the intermediate input stage, 
it is found that while profits of the integrated producers rose, social 
welfare reduced, vis-à-vis the pre-integration case. In this case, it is thus, 
privately profitable to horizontally integrate because it leads to a more 
concentrated market. Social welfare decreases because the integration 
at the intermediate stage reduces competition between different input 
suppliers and thus, leads to an increase in their market power. This, in 
turn, enables them to charge higher prices thereby raising the cost of 
producing final output within the home economy.5 Because of higher 
price of output, the consumer surplus falls. Producer Surplus, which 

5 Mergers that are at the same time profit – increasing and welfare reducing only occurs in 
imperfectly competitive markets: mergers among competing firms with market power tend to 
reduce competition and thus have anti-competitive price effects. However, this does not imply 
that mergers are necessarily welfare reducing because a merger may have efficiency gains as well, 
which have not featured in the model. It has been assumed that the cost remains the same both 
before and after integration. “Efficiency gains may stem from (1) production reshuffling among the 
plants that belong to the merged firm so that relatively efficient plants that were underutilized 
before the merger turn out larger volumes, or production is adjusted to local demand with the 
effect that transport costs are reduced., (2) scale economies at a single plant (even if other 
plants use the same technology) (3) synergies by pooling certain functions, and (4) larger 
innovative capacity leading to future efficiency gains.” (Belleflamme and Peitz (2015, p.373)). The 
assumptions here rule out these effects.
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is comprised of the profit of final output producers and intermediate 
input producers also falls. The former falls because of increased cost and 
increase price, as a result of which these producers supply less quantity, 
vis-à-vis the pre-integration case. Thus, their profits reduce and this fall 
in profit of final output producer is more than the increase in profit of 
intermediate input producer, which, in turn, reduces the total producer 
surplus. Thus, the overall welfare falls. Like in the vertical integration 
case, with this type of integration (at intermediate input stage) as well, 
the basic result remained the same, i.e., IDS is always optimal and it is a 
necessary but not sufficient condition for the existence of negative ERP. 
However, the magnitude of negative protection is now higher compared 
to the vertical integration case.

5. Finally, this study makes an attempt to rank different types of integration 
based on their contribution to different components of welfare, and their 
impact on the optimal tariff structure of the home country. The analyses 
showed that, from the point of view of the economy and welfare of firms, 
vertical integration is better than no integration or horizontal integration 
at the input level, as it leads to an increase in social welfare and a fall in 
negative rate of effective protection.

With growing interlinkages between trade and competition policies, given 
the intra-industry type of trade that is dominating the world trade today, this 
chapter produced a series of important policy inputs that should be considered 
while addressing the debate of IDS and negative effective protection.
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4. Empirical Estimates of Inverted 
Duty Structure and Effective Rate of 
Protection - The Case of India

In chapters 2 and 3, the study looks at the optimal tariffs supporting IDS 
and negative ERP in a theoretical framework. However, as stated by Saha 
(2019), “Trade policy in India has been the subject of strong political economy 
arguments. The interaction between the manufacturing industry and the 
government has been a topic of wide debate with a seemingly likely impact 
on India’s stance in multilateral forums”. Until 1990, the role of domestic 
industries interactions for trade policies was very limited. However, since 
about 2000, bodies like CII [Confederation of Indian Industry] and FICCI 
[Federation of Indian Chambers of Commerce and Industry] have become 
active to combine the interest of domestic producers in determining 
negotiating positions by communicating with Ministry of Commerce and 
Industry (Narlikar, 2006; Baru, 2009).

Therefore, in this chapter, this study empirically analyses three rates of 
tariffs viz., nominal tariffs on imports of final goods, input tariffs imposed 
on imports of intermediate goods, and ERPs calculated on the basis of both 
input and output tariffs to indicate the level of actual protection accorded 
to 24 Indian industries. It utilizes data from the World Input-Output tables 
(WIOD), which is an initiative on the part of the European Commission, and 
details information on both domestic and foreign value added for a set of 43 
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countries, including India.6 The tariff data was used from World Integrated 
Trade Solution, commonly referred to as WITS, a World Bank database that 
provides commodity and country-wise data on import tariffs.7 The time period 
chosen for the study (based on availability of latest information) is 2000-2014. 
The study also compares nominal and effective protection within sectors, 
to assess the allegations of IDS as raised by various sections of the Indian 
industries. Despite being familiar with the limitations of the concept of ERP, 
Bhagwati and Desai (1970) also argued that the effective rate of protection 
provides a reasonable approximation of the relative trade related incentives 
that various sectors have.

Based on the nature of WIOD data, the study modifies Corden’s measure of 
ERP (in any sector j) as follows

  (4.1)

where, VA
Tj
 refers to value added under restricted trade at basic prices,8 and  

VA
FTj

 refers to value added under free trade at basic prices. Value added at 
basic price is defined as the value of output at basic prices minus intermediate 

6 There are two key advantages of using WIOD database over National Input-Output Table 
(IOT). The first is its availability as a time series for the period 1995-2014, whereas national IOT 
used by the earlier researchers are available only for a few disconnected years, with the most 
recent being for 2007. Hence, they cannot be directly used to compute ERP values for the years 
other than their reported years unless it is assumed that input-output coefficients remained 
unchanged in the intervening period. The second difference between the world input-output 
tables and national IOTs concerns the use tables. Unlike in the national tables, in WIOD the use 
of products is also broken down according to their origin. Thus, WIOD distinguishes imports 
by sector and country of origin, which is crucial when different tariff rates are imposed on 
imports from different countries. Given that the Indian economy is globalizing at a rapid rate, its 
structure of production and trade has also changed in the past two decades. WIOD allows us to 
take such changes into account.
7 The data are available in terms of ISIC Rev. 3, which was then concorded with ISIC Rev. 4 used in 
WIOD.
8 The basic price is the amount receivable by a producer from the purchaser for a unit of a 
good or service produced as output minus any tax payable, and plus any subsidy receivable, on 
that unit as a consequence of its production or sale; it excludes any transport charges invoiced 
separately by the producer. (Source: OECD). On the contrary, purchaser’s price refers to the 
price paid by the consumers to the suppliers of the good. In other words, basic prices imply that 
all the costs are borne by the producers and purchaser’s price is the price at which the buyers 
purchase goods from the producer.
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consumption at purchasers’ price (Source: Eurostat).9  can be algebraically 
represented as follows (based on Corden’s approach, modified in view of data 
availability):

  (4.2)

where, VO
j
 refers to value of output of sector j at basic prices, and IC

ij
 refers 

to intermediate consumption of good i in production of output j at purchaser’ 
price.

Data on VO and IC in WIOD have been reported in domestic prices, which 
would reflect the import tariffs imposed on the import of the final output 
and intermediate input. In order to find the counterfactual (i.e., value added 
under free trade, or VAFT), the study deflates the ex-post value of output and 
intermediate inputs by the rate of tariff charged on each product. The value 
of, VA

FTj
 thus, can be represented as follows:

  (4.3)

Here,  t
j
 refers to ad valorem tariff on import of final output j and t

i
  refers to 

ad valorem tariff on imports of intermediate consumption.

The methodology adopted in the study raises some conceptual issues. Based 
on Corden (1971) and the available data, the study treats domestic prices of 
tradable goods as free trade prices plus the tariff. Further, the earlier authors 
who estimated ERPs for India had to deal with complications that distorted 
this simple relationship, such as QRs/NTBs, canalisation of imports, export 
subsidies, price controls, and administered pricing of tradable goods produced 

9 Since the available data gives the value of intermediate consumption at a basic price, the value 
for the same has to be calculated at purchasers’ price. The difference between the basic prices 
and purchaser prices arise because of the two cost components, namely international transport 
margin (or ITM) and net indirect taxes (or NIT). Therefore, to calculate value added at purchaser 
prices, intermediate consumption (which is at basic prices), NIT and ITM are added from the 
value of output at purchasers’ price. Algebraically, IC (purchasers’ price) = IC (basic price) +  +, 
where  refers to net taxes on product i, which, in turn, is equal to taxes minus subsidies and  
refers to ITMs where it includes all automotive trade, wholesale trade, retail trade and transport 
margins.
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by the public sector. Since most of these distortions had been phased out by 
the beginning of the present study’s time period (under consideration), these 
have not been considered for estimation. However, a more serious issue is 
that this method of calculating the counterfactual VAFT only deflates the price 
components of VO and IC to the level of world prices, leaving the quantities 
of inputs and outputs unchanged at the level they would be in the original 
situation of restricted trade. This method, thus, gives what Guisinger (1969) 
called value added at world prices (VAWP), which equals VAFT only under 
certain restrictive conditions. As there is no acceptable way of dealing with 
this problem, the study uses VAWP as a proxy for VAFT.

Rewriting the value of ERP in terms of equation (4.2) and (4.3), yields

 

  (4.4)

Solving equation (4.4) thus generates the final expression for calculating ERP 
based on the availability of the WIOD data,

  (4.5)

Equation (4.5) is just a reformulation of Corden’s measure, and directly uses 
the values of inputs and outputs, rather than input-output coefficients (as in 
the Corden’s formula).

Another methodological issue that needs attention relates to the divergence of 
opinion on the treatment of non-traded inputs while calculating the measure 
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of ERP.10 Balassa (1965) argued that non-traded inputs could be treated as if 
they were traded inputs in infinitely elastic supply with zero tariffs. In such 
circumstances, their price would be insensitive to protection.11 In contrast, 
Corden (1966) argued that value added in non-traded inputs should be 
aggregated with all other value added. In effect then, non-traded inputs enjoy 
the same level of protection as primary factors. As evaluated by Bhagwati and 
Srinivasan (1993, pp.32-33), Corden (1966) alleged that the Balassa method 
estimates “would bias the measures away from the correct resource allocation 
predictions. On the other hand, in Corden’s model, the non-traded input is 
just a proxy for a primary factor which is not traded itself; hence the analysis 
does not really come to grips with the problem in any essential way.” Thus, 
there is no conclusive theoretical guideline for the treatment of non-traded 
goods while measuring effective rate of protection. Like Bhagwati and Desai, 
this study has employed both the methods, as a kind of sensitivity analysis. It 
assumes that the true value of ERP lies between these two measures defined 
by Corden and Balassa.

Depending upon the treatment of non-traded inputs and the study’s 
methodology for computing ERP, the following points can be inferred:

1.  In cases when Balassa’s technique is used, average input tariffs will 
always be relatively less, vis-à-vis that of the tariffs determined using 
Corden’s measure. This is because the study is referring to import 
weighted tariffs and while Balassa considers non-traded input as 
equivalent to traded inputs with zero tariffs, Corden assumes that non-
traded inputs constitute a part of value added only and hence, he doesn’t 
deduct them from the value of output while computing value added.

10 Non-traded: ‘These are goods (and above all, services) where no significant part of domestic 
consumption is imported or of production is exported so that they do not have their prices set 
in the world market. They may be conceivably or physically tradeable, but because of transport 
costs or for other reasons are not actually traded.’ (Corden 1971, p.99).
11 However, in such a case, even the value of non-traded inputs will get affected by exchange 
rate fluctuations. On the contrary, in case of Corden methodology, any change in exchange rate 
will not impact the value of non-traded inputs. It is important to note that in the analyses that 
follows, the effect of exchange rate fluctuations in impacting the rate of effective protection is 
not considered. The possible indirect effect of protection of traded inputs used to produce non-
traded inputs, which would affect their prices, is also ignored.
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2.  The measure of value added under free trade using Corden’s treatment of 
non-traded goods will always be higher than when Balassa’s technique is 
employed.

3.  Following 1 and 2, the measure of ERP defined using Corden’s technique 
should always be less than ERP determined using Balassa’s technique, 
provided that both value added under free trade and under restricted 
trade are positive.

After computing these two estimates of ERP, the study checks if IDS exists 
in any of the industries under consideration. Since one product may employ 
more than one input in its production, and both inputs as well as final goods 
are imported from different countries which might be subject to different 
tariffs, the study calculates import weighted average input and output tariffs 
to verify the existence/non-existence of IDS.12

Based on the ERP calculations for the 24 industries under consideration, the 
following observations are in order:

1. Overall effective protection has declined and so have the rates of nominal 
tariffs during the 15 years’ period under consideration, thus highlighting 
the effect of trade liberalising policies being implemented by the 
government of India. Tariff rates on agricultural and allied activities have 
increased overtime while those on non-agricultural commodities have 
fallen significantly. This is primarily because in the recent years, more 
preferential trade agreements have been signed and more relaxations 
have been done for non-agricultural than for agricultural commodities, 
many of which are categorized as sensitive items. Moreover, imports of 

12 The study computes a measure of duty inversion for each sector by comparing weighted 
averages of its input and output tariffs. The formula for the latter is the used above (see n 12), 
while for input tariffs it is:

 
where i is input, j is output, k is country, and M

ijk
 is the import of input i from country k required 

in production of output j.12 IDS will be observed whenever Av
tij

 > t
j
.
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many agricultural commodities are still restricted by high levels of non-
tariff barriers. Taking this into consideration, one may conclude that the 
estimated measure of ERP on agriculture and allied activities does not 
truly represent the actual level of protection accorded to domestic firms 
in this industry.

2. During the initial 3-4 years (i.e., early 2000s), the rates of effective 
protection have been quite high for most of the industries. This has been 
mainly because of higher output tariffs leading to higher ERP. However, 
after that ERP experienced a decline, with the fall in the rates of nominal 
tariffs, though ERP remained above NRP for most of the cases. Here, it is 
worth noting that for some of the industries, the study observes different 
values for Corden and Balassa measures. This is because of the difference 
in the treatment of non-traded inputs, but the values tend to converge to 
each other over time.

3. Thirdly, the findings indicate that in sectors such as paper and paper 
products, chemical and chemical products, pharmaceuticals, computer, 
electronics and optical products, machinery and equipment, IDS existed 
for most of the years under consideration. However, none of these 
industries experienced a negative ERP during those years.

4. Out of the industry-year observations raised in point (3), the instance of 
negative ERP arises only in those sectors and in those industries where 
there is negative value added under free trade (VAFT) – a situation in 
which the industry would not survive under free trade. However, the 
study did not find a case of negative ERP, which arises in a situation in 
which input tariffs raise costs so much that, despite being protected 
on the output side, the industry would be better off under free trade. 
Nevertheless, finding of negative VAFT should not be generalised 
because the study found such instances only for a few industries in a 
few years during 2000-14, so this does not imply that these industries 
are structurally uncompetitive at world prices. Finally, the study 
showed statistically and econometrically that, in line with theoretical 
expectations, both positive and negative rates of effective protection are 
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positively related to the degree of tariff escalation.13 Figures 4.1 and 4.2 
show this relationship between Corden’s and Balassa’s measure of ERP 
and tariff escalation, simultaneously, while Table 4.1 presents estimation 
results from a simple regression of ERP on tariff escalation.

Figure 4.1: Relationship between Corden ERP and Tariff Escalation

Figure 4.2: Relationship between Balassa ERP and Tariff Escalation

13 The detailed analysis is shown in Appendix 4.1
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Table 4.1: Regression Results

Variables ERP

Tariff Escalation
5.4594***
(1.6307)

Constant
2.6900***
(0.2833)

Industry FE Yes
Year FE Yes
Observations 239
No. of industries 16
R-squared 0.3965

Standard errors in parentheses (*** p<0.01, ** p<0.05, * p<0.10)
Source: Author’s calculations

There are, however, some limitations of this empirical exercise. First, the 
study has computed Value Added at World Prices (VAWP) as a proxy for the 
theoretically appropriate VAFT. VAWP does not allow for quantity adjustments 
in response to hypothetical tariff changes, but there is no feasible alternative. 
Second, it has used total value of output of each sector from the WIOD tables. 
To the extent that a sector exports some of its output, it does not benefit 
from protection of its domestic market, while its costs are raised by tariffs 
on its tradable inputs. Its ERP, as measured in this study, would therefore 
be over-estimated. However, exporters receive drawbacks of duties paid on 
inputs used for export production, while those located in Special Economic 
Zones can access duty-free imported inputs, and also sell a proportion of their 
output on the domestic market. There is no practical way to incorporate these 
details into the calculations that have been done in this study. Third, India has 
become one of the world’s biggest users of anti-dumping and countervailing 
duties, which are superimposed on the MFN or concessional tariffs that 
the study obtained from the WITS database. Such ‘contingent protection’ 
measures are mainly imposed on intermediate inputs, so not taking them into 
account would result in an underestimate of their ERPs but an overestimate of 
the ERPs of the user industries. However, such measures are usually imposed 
as specific (per unit) duties, and would be hard to combine with the WITS 
tariffs, which are ad valorem or converted to ad valorem.
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No earlier researcher has been able to get around these three limitations in 
the Indian context.14 A final limitation is specific to the WIOD database that 
the study has employed to measure ERPs. The database defines sectors 
at a high level of aggregation, and hence, the study could not examine the 
consequences of IDS in the specific industries that have been complaining 
about it, as highlighted in the introductory section. It is possible that the 
study might find IDS associated with negative ERP in more narrowly defined 
activities.15 But WIOD offers the advantages described above, which represent 
a major advance over all earlier contributions to the literature.

To conclude, in the absence of any recent research on ERP and IDS in the 
context of the Indian economy, the present study makes an important step 
forward, and shed light on the actual pattern of protection resulting from a 
complex duty structure with highly differentiated applied tariffs. This could at 
least encourage more informed debate on trade-policy reform.

14 The impact of exchange rate changes on the rate of effective protection is also not considered. 
A hypothetical move from restricted trade to free trade will worsen the trade balance, which 
will induce a currency depreciation. This would raise the price of imports in local currency, 
offsetting the removal of the tariff. The ERP should thus be adjusted downward (Corden, 1971, 
ch.5). The possible indirect effect of protection of traded inputs used to produce non-traded 
inputs, which would affect their prices, is also ignored. None of the earlier studies on India have 
taken these general equilibrium complications into account as well.
15 However, some of the cases that are extracted from news reports in Section I involve IDS 
within very narrowly defined industries that would be internal to even a highly disaggregated 
industrial classification. For example, secondary metal producers complained about the duties 
on the scrap metals they use as an input, while finished metal products like sheets, plates and 
tubes are imported duty-free. Note that these finished products themselves would be classified 
as intermediate inputs, and any user industries within the same classification that compete 
against imports which carry a positive duty would benefit from tariff escalation. So we can have 
inverted and escalated tariff duties within the same ‘industry’. Moreover, the primary metal 
producers actually called for an increase in the duty on imported scrap, in order to raise the 
costs of their rivals who compete with them in the same industry but use a different technology. 
This case reminds us that the ERP concept applies to the effect of the tariff structure on a 
process rather than an industry. It also shows how there can be conflicting interests between 
firms located both vertically and horizontally with respect to each other in the same industry.
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5. Conclusion

Policies to correct IDS appear simple in theory but are complicated in practice. 
Trade theorists would simply advocate across the board free trade, or uniform 
tariffs as a second-best alternative. Those with a development orientation 
would call for mild tariff escalation so as to encourage developing countries 
to move up the value chain into products that require a higher degree of 
processing. But correcting inversion would mean reducing tariffs on inputs, 
which would hurt the input producing industries, or raising tariffs on outputs, 
which would hurt user industries or final consumers. The real-world political 
economy problems would be hard to deal with. It has been three decades now 
since India announced its first set of economic reforms and started following 
the so-called Liberalisation Privatisation Globalisation model. Despite being 
an active member at the World Trade Organisation (WTO), and introducing 
various trade and investment liberalisation policies from time to time, the 
country’s tariff structure has often been questioned by various researchers 
and academicians. The present study makes an attempt to address one of 
the most recent concerns raised by the Indian industrialists regarding the 
existence of inverted duty structure, and its consequences on their sales (both 
domestic and exports) as well as profitability. This is an important issue to 
understand, given the fact that unlike 1950s or so, more than two-thirds of 
the global trade involves trade in intermediate inputs, and the majority of 
it is guided by the so-called internationally fragmented value chains. In fact, 
many Indian Regional Trade Agreements have been concluded with countries 
(mostly from East and South East Asia) from whom it imports several final 
consumer goods, thus raising the potential for the existence of IDS. This rising 
likelihood of IDS and potential import threat perceptions from the country’s 
regionalisation drive, was one of the quoted reasons as to why India opted 
out of the Regional Comprehensive Economic Partnership (RCEP) Agreement 
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(Nag et al. 2021). However, no theoretical study has been undertaken thus 
far to critically examine the welfare implications of such a tariff structure on 
a country’s industrial performance both domestically as well as in the foreign 
market.

The present study provides a rationale for the existence of IDS in the 
presence of an oligopolistic market structure, where tariffs are determined 
endogenously by the governments of different countries. This implies that 
under certain conditions, duty inversion supports higher overall welfare of 
an economy. More so, it can become harmful for industries only when IDS 
eliminates protection accorded to them, which is not generally the case as 
suggested by the two theory chapters, and empirically verified by the third 
chapter of the study. Moreover, the theoretical assessments clearly highlight 
that these trade instruments (tariffs, in the present case) depend crucially on 
a country’s size vis-à-vis the partner economy, and also the cost of labour 
(the only factor input assumed in the model). Even the magnitude of negative 
effective protection and the existence of duty inversion depend crucially on 
these domestic factors, relative to the foreign market.

Thus, despite the fact that the concept of effective protection has fallen out 
of favour in the past two decades or so, due to its limitation in the context 
of general equilibrium theory, in the present study, it still provides an 
appropriate tool to navigate the reasons of whether IDS implies negative ERP, 
or in general, to examine the extent of protection accorded to a country’s 
industry. The important conclusion, therefore, is that governments as well as 
industries should really be concerned about the extent of effective protection, 
and not about the prevalence of IDS in specific sectors. Given the fact that 
re-examining a country’s tariffs structure and revising its policies are fairly 
complicated in reality, the policy conclusions derived in this study might help 
in encouraging more informed trade policy debate and further research in this 
area.
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