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Abstract
Taxes on transactions are a common way of raising tax revenue, mostly in the form
of a sales tax or a value-added tax (VAT). We analyze the effect of a switch from a
sales tax to a VAT on output and tax evasion. States in India gradually transitioned
from a sales tax to a VAT system. We digitize and harmonize all of India’s state-level
consumption tax systems, which feature tax rates on hundreds of categories of goods
that vary across states. Exploiting state- and product-specific tax variation and the
staggered implementation of VAT across states, we show that by five years after the
reform, gross sales increase by 16%. This increase in output is a result of the VAT
lowering tax rates and reducing distortionary effects of double taxation. Furthermore,
in a sample of relatively large manufacturing firms, we find limited evidence of bunching
at registration thresholds indicating limited tax evasion. Our study has implications for
India’s more recent reforms aimed at simplifying the tax law and for the consequences
of a similar move in other countries.
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Introduction

Governments around the world raise revenue to provide public goods and services to their
citizens. In many countries, taxes on transactions make up a substantial part of government
revenue, whether in the form of value added taxes, retail sales taxes, or various excise taxes.
The popularity of value-added tax (VAT) systems has grown sharply in the past 30 years: 50
countries had a VAT in 1990, but by 2016 that number had increased to 165 (OECD, 2016).
While many of the early adopters of the VAT were European countries, many recent adopters
have been developing countries. How does the introduction of a VAT affect the economy in
those settings, for example due to limited state capacity and a large informal sector?1 We
answer this question in the context of India, focusing on two margins of response: output
responses and tax evasion.
As in other developing countries, reliance on transaction taxes in India is high: Indirect
taxes (of which transaction taxes are the largest component) make up about 86% of state
revenue. During the 2000s, Indian states moved from a sales tax system to a value-added tax
system. The sales tax system has highly decentralized and complex, inducing inefficiency in
three main ways: (1) taxation focused on the first point of sale, which requires higher tax
rates than a retail sales tax to raise the same amount of revenue, (2) taxation at the first
point of sale also encourages firms to create inefficient supply chains that allow them to shift
production past the first point of sale to avoid the tax, and (3) despite being a first-pointof-sale tax, the tax laws feature a large amount of cascading due to the fact that industrial
inputs, plants, and machinery are taxed with no credit to the eventual manufactured product.
The latter of these inefficiencies arose due to pressures to raise revenue induced by the
fact that only taxing the first point of sale results in a narrow tax base. Such double
taxation violates production-efficiency conditions (Diamond and Mirrlees 1971) and may
impose substantial welfare costs (Keen 2012).
1
For a historical overview and stylized facts about the relationship between taxation and development
see Besley and Persson (2013) and Gadenne and Singhal (2014).
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To reduce inefficiencies resulting from India’s sales taxes, many economists advocated a
switch to a VAT, which reduces these concerns. Firms only pay taxes on the value added
in production, i.e. the difference between sales and the cost of purchased inputs. This
reduces double taxation. Additionally, firms have an incentive to truthfully report their
input purchases to receive a tax credit, which functions as a check on reported sales by
suppliers and reduces the scope for tax evasion. The VAT system is therefore generally
considered to be a more efficient transaction tax system.
Despite these advantages, there are multiple reasons to be cautious about the overall
effectiveness in a developing country context. First, firms may evade VAT by shifting to a
lower-rate turnover tax (Best et al. 2015; Emran and Stiglitz 2005) or may encourage firms
to move to the informal economy, thus avoiding taxes altogether. This negatively affects
tax revenue and may introduce production inefficiencies by inducing firms to remain small
enough to not have to formally register.2 Second, the lack of state capacity in developing
countries may not allow developing countries to take advantage of the paper-trail and selfenforcing properties of the VAT. Recent research suggests that the effectiveness of the VAT
may be severely limited when transparency and enforcement of the system are weak, or when
the technology to cross-check returns from firms at scale without initiating an audit is not
available (Carrillo, Pomeranz and Singhal, 2017; Mittal and Mahajan, 2017; Naritomi, 2015;
Pomeranz, 2015; Shah, 2019).3 Third, like for other big government initiatives, corruption
opportunities, mismatched incentives between officials at different levels, the lack of financial literacy of entrepreneurs, and high compliance costs due to complicated rules may all
undermine an otherwise ambitious system (Amodio et al., 2018; Khan, Khwaja and Olken,
2016, 2019; Kumler, Verhoogen and Frias, 2015; Okunogbe and Pouliquen, 2018; Olken and
Singhal, 2011). The Indian VAT introduction did not completely eliminate double taxa2
Additionally, Gadenne, Nandi and Rathelot (2019) find evidence for additional supply chain inefficiencies
that are created by differential incentives to register for the tax: registered firms have an incentive to mostly
interact with other registered firms to take advantage of the tax credit. This leads to partial segmentation of
supply chains, causing production inefficiencies and network effects, and contributes to the large misallocation
of resources between firms observed in developing countries (Hsieh and Klenow, 2009).
3
For a recent overview of the literature see Pomeranz and Vila-Belda (forthcoming).
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tion, for example, because key features from the complex federal system remained in place.
While many policymakers argued that it was a vast improvement from the “arcane” sales
tax system, the system was therefore not entirely similar to European-style VATs.
The overall impact of the switch from a sales tax to a VAT is therefore unclear. Despite
many countries switching over the last 30 years, little empirical evidence on the switch
from sales to value-added taxes exists; two exceptions are Keen and Lockwood (2010) and
Smart and Bird (2009).4 India’s reform in the 2000s provides an ideal testing ground for the
overall impact of a VAT on the economy, allowing us to exploit several features of the Indian
system like its federalist structure, substantial heterogeneity across states and staggered
adoption of VAT. We provide the first empirical evidence that document the productive and
evasion response to this transition.5 Although India’s tax structure and institutional context
are very different from other countries, this study will also allow us to derive important
policy implications of potential reforms in other federal countries, which may eventually
consider the switch. The study also represents one of the the most important policy reforms
affecting firms in India – mainly because the reform affected a substantially large share of
economic activity. Many other policy reforms studied in India have focused on tariffs or trade
liberalization (Goldberg et al. 2009; Goldberg et al. 2010a; Goldberg et al. 2010b; Topalova
and Khandelwal 2011), which necessitate studying particular industries. This reform affected
all industries such to transaction taxes.
To study the Indian tax reform, we use firm-level data from the Annual Survey of Industries (ASI) made available by the Indian government and combine it with state-specific and
commodity-specific tax system information. The ASI regularly samples large manufacturing
firms and surveys smaller firms for a subset of years. This provides an ideal database to
4

The first paper focuses on aggregate data and the second paper focuses on the Candian experience.
Our research provides the first evidence of the effect of an adoption of a VAT on evasion and real
production responses in a developing country, and also provides the first empirical evidence on subnational
VATs in a country other than Canada. We contribute to the literature that has studied tax evasion and
bunching in the context of Pakistan, as in Kleven and Waseem (2013), Best et al. (2015), Slemrod, Rehman
and Waseem (2018),Waseem (2018b), Waseem (2018c) and Waseem (2018a), and to the literature that has
studied evasion of commodity taxes in developing countries, such as Pomeranz (2015), Gadenne (2018),
Gadenne (2014) and Naritomi (2015).
5
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study the transition given India’s first-point-of-sale tax system substantially affected manufacturing firms. The manufacturing database contains specific information on sales and
inputs that firms use as well as product classification codes. Although the ASI has some
information on total taxes paid, it does not have information on tax rates faced by the firm
or whether the firm has registered to pay sales tax or VAT.
To assemble product specific tax rates, we comb through all 36 state and union territory
laws and amendments concerning both VAT and sales taxes from the years 2001 and until
2016. This results in a unique tax database that captures variation in tax rates across
various goods and sectors within a state, variation across states and over time, and variation
in the exemption thresholds below which firms do not need to register. This exercise is
complicated by the fact that each state levies commodity-specific tax rates on hundreds or
thousands of different itemized products. Each state publishes a schedule of commodities
(often times 50 pages of commodities per state-year) and the appropriate tax rate to be
levied on those commodities. Then, every time a state changes a tax, the state issues a
notification of the amendment. To construct our tax calculator, we digitize the sales tax
schedule in 2002 and the VAT schedule in the first year of adoption. We then comb through
state archives of all revenue notifications (amendments) and identify the ones relevant for
our calculator. Unfortunately, the tax schedules issued by the states contain only product
names and no numerical identifiers. We then use fuzzy match algorithms to name merge
these to the ASI database, verifying the accuracy of all matches using manual verification
and a manual match of all commodities that the algorithm is unable to match. Given
the schedules differ across the 36 states for the sales tax and the VAT regime, we need to
conduct this procedure 36 times for both the pre- and post-reform period. This provides us
with the most comprehensive database of all commodity tax rates in India ever assembled.
In addition, we use legal books to identify sales and value added tax registration thresholds,
turnover tax thresholds, and any other tax thresholds that may exist for special fees, etc.
These thresholds are also state and year specific and many states have different thresholds
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depending characteristics of the firm. We check legal notifications to identify any threshold
changes that have occurred.
With these data, we employ two separate methodologies to identify production responses
and evasion responses. First, to identify production responses, we exploit a generalized
difference-in-differences approach in an event study context. Although the central government allowed states to transition to the VAT starting in 2003, some states adopted years
later than others. We exploit the staggered implementation of state level VATs between 2003
and 2008 to create treatment and control groups. In our simplest approach, we study the
change in sales as a result of the transition and find a 16% increase in gross output by five
years after the tax reform. When studying large manufacturers we identify a 30% increase
in production by five years after the reform. Because states differed in their tax schedules
and industries differ in their rate of taxation within a state, the adoption of the VAT more
intensely affects some states and sectors; in particular, states or industries with very high
tax rates under the sales tax system are likely to see the largest production responses.
Second, to identify tax evasion responses, we exploit a bunching analysis similar to Best
et al. (2015). Unlike prior studies, our thresholds happen very low in the firm size distribution and the ASI generally has larger firms, which creates complications to construct
counterfactual densities. We overcome these by focusing on a “discontinuity” based approach
where we look for excess mass right at the threshold rather than estimating excess mass over
a bunching region near the threshold. Keeping in mind that the data focuses on large formal
firms, we find no evidence of a discontinuity in the distribution of firms when pooling all
sales tax or VAT registration thresholds. In contrast, we do find significant discontinuities at
larger VAT thresholds where we have a sufficient number of firms around the threshold. We
also find large discontinuities at the turnover tax threshold, allowing firms to pay a lower rate
of tax if they wish. Consistent with Best et al. (2015), this is consistent with tax evasion.
Combining these two analyses, we conclude that for the manufacturing sector, it is likely the
case that the output gains are large and outweigh changes in evasion for manufacturing.

6

To conclude, indirect taxation in India historically relied on a complicated and highly
decentralized sales tax system. The “irrational” and “complex” nature of the sales tax
resulted in various rates across products – often not justified by economic theory but by
political or historical reasons – and across states, creating ample room for evasion and tax
avoidance. Despite its original first point of sale setup, the sales tax system resulted in taxes
“cascading” through the production process, as inputs to production were not fully exempt
from taxation and governments sought to tax products at multiple stages in order to raise
tax revenue. As inputs were taxed several times, businesses have an incentive to reduce
the use of these inputs and may even merge vertically (Keen 2014). These inefficiencies
have a negative impact on economic growth. Replacing the retail sales tax with subnational
VATs in India was designed to spur growth (Poirson 2006). Although the VAT system
adopted was not ideal and maintained many complexities, our analysis provides the first
evidence suggesting that growth was enhanced by the transition to the new tax system,
while tax evasion remained unchanged. These results have important policy implications for
the recent shift from the state VAT to a centralized VAT in India.
Historically, India’s highly decentralized system of indirect taxation has led to production
inefficiencies because it relied on a sales tax that resulted in substantial cascading (double
taxation), very high rates of taxation because of its first-point-of-sale levy, and incentives
for manufacturers to shift production past the first point of sale. During the 2000s, states
replaced this archaic sales tax system with a value added tax (VAT) system, which, although
not entirely similar to European-style VATs, was an improvement on the prior structure.
Against this backdrop, we ask: what is the effect of switching from a sales tax to a VAT in
a country with limited tax capacity and a large informal sector? In particular, we focus on
two margins of response: output responses and tax evasion.

7
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India’s Commodity Tax System

India has always had a complex commodity-tax system compared to other countries.6 According to the Indian Constitution, state governments have the power to levy taxes on
intra-state sales, whereas inter-state sales are taxed by the central government.7 Services
cannot be taxed by the states and instead were taxed under the Central Value Added Tax
(CENVAT). Given the difficulty enforcing direct taxes in a low-capacity environment, commodity taxes are an important source of state revenue. In 1950, sales tax revenue made up
26 percent of states’ own-tax revenue, but by 2013, that share had increased to 61 percent
(Sury, 2015).
Most states adopted independent sales tax systems in the 1940s or 1950s.8 Unlike most
other commodity tax systems around the world, the Indian sales tax system is distinguished
by its rate schedules, which feature many product-specific tax rates within a given state.
Many states had detailed schedules with long lists of product-specific tax rates. While goods
considered to be necessities weremostly exempt from sales tax or subject to lower tax rates
than other products and luxuries, the same good was often taxed differently across Indian
states.9 All goods not listed under a specific schedule are subject to a “default tax rate” was
8 to 10 percent in many states, but ranged from 3 percent in Pondicherry to 13 percent in
Maharashtra (Purohit, 2001a).
Unlike the retail sales tax in the United States, most states levied sales tax at the first
point of sale in their state, defined as the sale by the first registered dealer in the state. Each
state had its own rules guiding which dealers had to formally register and pay taxes, typically
6

Please see appendix for further details. Some useful references include Mukherjee and Rao (2015), Santra
and Hati (2014), Rao and Rao (2005), Cnossen (2012), Bagchi and Team (1994) and Chelliah and Committee
(1992).
7
This changed with the introduction of a national VAT in 2017.
8
Some other states like Arunachal Pradesh and Mizoram, however, only introduced sales taxes much
later. The Andaman and Nicobar islands as well as the Union Territory of Lakshadweep have never had a
sales tax system.
9
Purohit (2001a) groups products into three broad categories: “Necessities” are either exempted or
subject to tax rates of 1 to 4 percent across states, “comforts” have a typical tax rate of 10 to 12 percent,
and “luxuries” have tax rates of 15 to 25 percent.
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based on turnover, but also often subject to additional criteria such as industry. Only Delhi,
Haryana and Punjab had a last-point tax, which taxes the sale by the last registered dealer
either to an unregistered dealer or to a consumer.10 While most states had a single-point
tax system, some imposed turnover taxes on dealers in a certain turnover range or on sellers
in particular industries, for example restaurants and hotels.11
By the late 1990s and early 2000s the sales tax systems differed widely, based on a mixture
of administrative convenience, ad hoc measures to increase tax revenues, and measures to
attract firms to their state (Sury, 2015). In addition to its complexity, problems with double
taxation (cascading taxes) and tax competition (Kanbur and Keen 1993) between states were
widespread. How does double taxation arise in a first-point system? The first point of sale
required very high rates to raise the same amount of revenue as would be generated under an
equivalent retail sales tax system. This narrow base led many states to begin to tax inputs
in the production process, which in turn were denied credits against the manufacturing
stage resulting in the double taxation of industrial inputs and machinery (Bagchi and Team
1994). Furthermore, the presence of turnover taxes that were not deductible (Bagchi and
Team 1994) also resulted in double taxation. With respect to tax competition, highly time-,
industry- and location-specific tax incentives were common, and some states had engaged in
“rate wars” by lowering tax rates to attract firms to their state (Purohit and Purohit, 2014;
Sury, 2015). At a time of increasing state fiscal deficits, this led to large tax revenue losses
among states because sales tax revenue was the main source of own tax revenue (Ministry
of Finance, 2003). This further resulted in states looking for additional revenue by creating
additional provisions that resulted in double taxation. A 1994 report by Indian tax experts
on behalf of the Ministry of Finance referred to the the commodity tax system as “archaic,
irrational and complex - according to knowledgeable experts the most complex in the world”
10

This is equivalent to a retail sales tax. Punjab and Haryana also allowed input tax credit for manufacturers (Purohit, 2001b).
11
All Indian states collected more than 50 percent of their sales tax revenue through first-point taxes. Even
Haryana, which had a last-point sales tax system, taxed 81 commodities at the first point of sale, subject
to input credit that could be claimed for registered dealers. Haryana collected 60 percent of revenue at that
level (Purohit, 2001a,b).
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(Bagchi and Team 1994). Given the existing system and the division of constitutional powers,
the Bagchi report regarded the switch from a state sales tax to a state VAT regime as the
most realistic step towards a more efficient commodity tax system.
Implementing such a reform required getting all state governments on board with suggested changes, because the central government could not mandate a reform and many states
were highly protective of their right to levy taxes (Purohit, 2001b).12 To facilitate a discussion about a state-specific VAT system, the central government developed a model VAT act
that was supposed to serve as a guideline for state governments. While state governments
acknowledged the need for harmonization of their widely differing systems, finding an agreement proved to be difficult in practice. States were also concerned about short-run revenue
losses from the move to a completely new tax system.
Both of these issues led to repeated delays in the process. In 2002, the central government
reduced its demands for harmonization of the state VAT systems. It now sought to harmonize
a few key features of the VAT system while allowing state governments more freedom to
adjust the model VAT act to state-specific concerns. The central government also agreed to
compensate states for any reform-related losses in the first three years (Ministry of Finance,
2002, 2003; Sury, 2015). April 1, 2003 was chosen as the start date for introduction of the
VAT, but only one state, Haryana, actually switched to the VAT on that date. The other
states delayed their start dates, mostly due to delays in these legislative processes and the
administrative changes required for the reform (Ministry of Finance, 2005). Many Indian
states introduced the VAT system two years later on April 1, 2005, but a few states delayed
their start date even further. The Indian state of Chhattisgarh, for example, implemented
the reform in 2006, when details of the compensation formula for initial revenue losses had
been worked out. Other large states like Tamil Nadu and Uttar Pradesh switched to a
VAT system in 2007 and 2008, respectively. Table A.1 provides an overview of the VAT
implementation date in all states.
12

Please see the appendix for additional details.

10

The VAT system in every state was established in a VAT Act, passed in the state legislature. Like the sales tax, the Act included schedules with lists of goods and their tax
rates. Most states had an exempt category, as well as tax rates of 1, 4 and a general tax
rate of 12.5 percent. But many states also levied higher tax rates on items such as diesel
and alcohol. Most states therefore saw a reduction in the complexity of their tax system,
as well as some harmonization of tax rates with their neighbors. Frequent tax rate changes
after the VAT introduction also led to a new divergence of state tax rates. These differences
only disappeared with the introduction of a national VAT system in 2017.
Despite the continuing complexity and the remaining state differences, tax revenue increased substantially after the reform, and the central government called the implementation
“quite encouraging.” In their annual report Economic Survey, the process is summarized
like this:
“ The new system has been received well by all the stakeholders, and the transition has been quite smooth with the Empowered Committee [of State Finance
Ministers] constantly reviewing the progress of implementation. The EC has advised the States to constantly interact with trade and industry to remove their
apprehensions, if any, and to ensure that the benefits of VAT due to input tax
credit and reduction in tax rates (where applicable) are passed on to the consumers. The EC is also persuading the remaining States/UTs to implement VAT
at the earliest” (Ministry of Finance, 2006).
Tax revenue for the financial year 2005-06 increased by 13.8 percent relative to the previous
year. Tax revenue increased by 21 percent in the year of 2006-07, by 14.6 percent in 2007-08
and by 19.1 percent in 2008-09 (Ministry of Finance, 2007, 2008, 2009). States could request
compensation for revenue losses related to the VAT at the rate of 100 percent for 2005-06,
75 percent for 2006-07, and 50 percent for 2007-08.13
13

According to Ministry of Finance (2007), 8 of 25 VAT-implementing states requested VAT compensation
for 2005-06 for a total of Rs 6,765.6 crore.
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Nevertheless, the new system retained a number of shortcomings, including state differences in schedules and a complete non-taxation of services (the sales tax and VAT both
only tax goods), leading to calls for further reform (Cnossen, 2012). In addition, although
tax cascading was reduced by the reform, it was not entirely eliminated due to delays in
credits against the CENVAT, the exclusion of major sectors from the CENVAT and denial
of these sectors to credits on state VAT as well as the non-crediability of Central Sales Tax
on interstate trade (Keen 2014).

3

Theory Background

A large literature studies the efficiency consequences of retail sales taxes (RST); similarly
the value added tax has been thoroughly analyzed for its efficiency enhancing properties.14
Despite the extensive study of these two taxes in isolation, few papers study the transition
from a sales tax to a VAT. Two reasons likely explain this void in the literature. First,
most countries that impose VAT were “early” adopters, so the long-past switch to a value
added tax makes mico-data access problematic. Second, with the exception of decentralized
countries like India, the United States, Canada and Brazil, commodity taxes are usually
highly centralized, which implies little within-country variation in these taxes.15 India’s
recent transition and highly decentralized setting overcome both of these issues, providing
us with rich data that facilitates treatment and control groups.
Although empirically researchers have not studied the transition between tax system, a
large theoretical literature sheds light on the expected effects of transitioning from a sales
tax to a VAT. On the one hand, the imposition of a VAT will eliminate double taxation
(cascading) of inputs and reduce incentives to vertically integrate, thus improving production
14

See Crawford, Keen and Smith (2010) in the Mirrlees Review for a survey.
Empirical evidence on VAT-rate changes in developed countries is often not applicable to a country like
India because (1) services are omitted from the state level VATs, (2) the credit invoice system often breaks
down because unregistered firms are unable to receive a VAT credit, (3) the tax system is characterized by
two or more rates across commodities and variation across states, and (4) a country like India is characterized
by having many small family firms (Kopczuk and Slemrod 2011) that often have high compliance costs but
can easily escape taxation.
15
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efficiency and lowering prices (Keen, 2014). On the other hand, in the presence of an informal
underground economy, the introduction of a VAT may also have welfare costs as the VAT
can encourage the growth of the informal economy by creating incentives for firms to go
underground (Emran and Stiglitz, 2005).16

3.1

Theory of Cascading and Production Inefficiencies

Diamond and Mirrlees (1971) show that efficiency requires that producers should all face
the same relative input prices before and after taxes. Such production efficiency requires
that the economy not tax inputs, which if taxed would alter the prices for the buyer and
seller. Under this classic result, tax cascading is undesirable.17 While the sales tax is often
regarded as a tax on final consumption goods, intermediate materials or services are often
subject to taxation, which is referred to as “cascading” or “pyramiding.” Tax cascading can
be especially large. Even in the United States, where states have rules designed to prevent
cascading, it is estimated that two-thirds of sales tax revenues are derived from purchases
other than those of final consumers (Ring, 1989). Wildasin (2001) shows that this leads to
effective tax rates between 0% and 12%. As a result, tax rates vary dramatically across
different commodities, often in sub-optimal ways. This taxation of inputs creates large
production inefficiencies and may increase final consumer prices by more than the statutory
tax rate (Agrawal and Hoyt 2018).
In the case of India, tax cascading was a major problem even as many states operate a
first-point-of-sale retail sales tax, which was often the manufacturer. Poddar and Ahmad
(2009) suggest that 35-40% of revenue is raised from cascading elements. Faced with this
narrow base and base erosion due to arguments over whether a given stage was manufacturing, states resorted to taxing inputs. The Bagchi report (Bagchi and Team 1994) finds
16

For a counterpoint see Keen (2008). Of course, the retail sales tax also has rampant tax evasion on
cross-border transactions (Agrawal and Mardan, 2019), which legally should be taxed at destination but are
de facto taxed at origin.
17
The result requires that the government is able to tax all final consumption, which is unlikely to be the
case in developing countries like India. As a result, it may be desirable to tax inputs and to have some tax
cascading.
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that inputs were often subject to their own tax schedule, were denied credits on technical
grounds, and no relief was provided to taxes on plant and equipment. Furthermore, taxation
at the first point of sals created additional production inefficiencies by encouraging firms to
shift some of their production to later stages in the supply chain in order to reduce the tax
burden. The first-point-of-sale tax also resulted in excessively high tax rates, which introduces substantial reasons to shift production to a lower taxed but less efficient production
process.18 All of these factors result in a tax system with large productive inefficiencies,
which in turn have important welfare implications (Keen 2012).19
While it may seem that the VAT does not suffer from the same problems, it also creates
distortions. While the tax is a share of value added at each stage of production, exemptions
under credit-invoice VAT systems and, under subtraction VATs, differential taxation of different products that may be inputs, create differences in the effective tax of final products.
However, these tax cascading effects are minimal under a VAT. At the same time, India’s
state level VATs are not European-style VATs and substantial cascading remains due to
delays in the credit on investment under the CENVAT, the exclusion of major sectors, the
denial of credits on state taxes paid, and the inability to credit the central sales tax on
interstate trade. This implies that the overall effect of the VAT reform on output remains
an empirical question despite anecdotal evidence that the transition was an improvement of
the tax system.

3.2

Theory of Evasion and Bunching

The efficiency gains of the VAT must be weighed against possible tax evasion. de Paula and
Scheinkman (2010) explain that the VAT may facilitate evasion in the presence of a large
informal sector. Collecting VAT using the credit-invoice system leads to the transmission of
informality across the supply chain. Under the credit-invoice system, VAT applies on each
18

See Avittathur, Shah and Gupta (2005) for evidence on this phenomenon.
See also Piggott and Whalley (2011) and Boadway and Sato (2009) for discussion of the informal sector
and its effect on the efficiency of commodity taxes.
19
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stage of production, with the seller receiving a credit for any taxes paid in the prior stage.
This credit is then used by the taxpayer against future tax liabilities. The authors note:
“Since purchases from informal suppliers do not generate tax credits and informal buyers
cannot use tax payments from formal suppliers, there is an incentive for informal (formal)
firms to deal with other informal (formal) firms.” Thus, the VAT may amplify the incentives
to engage in tax evasion in places where informality is common place. The reason is that
firms cannot take advantage of tax credits because it is likely that at some point in the
production process a buyer or a supplier is informal.
The recent literature has suggested that the presence of bunching at mandatory registration thresholds can be used to shed light on evasion. In particular, although mandatory
registration thresholds will induce both real and evasion responses (Liu et al. 2018), the
specific structure of many tax systems in developing countries helps to bound tax evasion.
Best et al. (2015) argue that the presence of a low-rate turnover tax coupled with changes
in the definition of the tax base can help bound tax evasion, given the low-rate turnover tax
is unlikely to have large real effects on production. Liu et al. (2018) show that firms are
more likely to voluntarily register if they have high costs of inputs relative to sales, when
they have few business to consumer sales, and when markets are less competitive. In the
Indian case, complexity of the VAT relative to the turnover tax regime – resulting in high
compliance costs – may also encourage firms to no register.20
In the Indian case, the issue of evasion around thresholds is complicated by the fact that
many states have both turnover and sales tax/ VAT registration thresholds. Kanbur and
Keen (2014) show that when firms and individuals face multiple forms of tax and non-tax
obligations with different thresholds, quite complex patterns of compliance, adjustment and
evasion can be generated.21
20

Although India’s commodity tax system is regarded as highly complex, some states are more complex
than others, likely a result of political factors or characteristics of the state. Slemrod (2005) discussed the
determinants of complexity in the U.S. setting.
21
Velayudhan (2018) shows that India’s central government taxes also have thresholds that generate bunching, but this threshold is higher in the turnover distribution than the state thresholds that we are focusing
on.
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4

Data

4.1

Tax Database

No standardized database exists from all of India’s state-specific tax rates and registration
requirements for firms. We assemble the first database, which creates a standardized listing
of tax rates by products for all states as well as a unique database of registration thresholds
for firms. To create these databases, we combine multiple sources. All states provide information on their state-specific VAT systems on the website of their state Commercial Taxes
Department. This information typically includes the state’s VAT Act, a list of schedules
with specific products and their tax rate, and an archive of tax change notifications. But
the states do not maintain a database that provides a panel of tax rates over time, and the
exact version of the VAT Act and the tax rate schedules is sometimes unknown.22
We digitize hundreds of pages of these state documents to create extensive tax databases.
First, we digitize the tax rate schedules for a given point in time, which gives us a crosssectional snapshot of the product-specific VAT rates. We then trace any tax rate changes
from information on the schedules or from the notifications in the online archive, and note
the old and new tax rates as well as the exact date the changes went into effect. Sometimes,
notification date and implementation dates differ, in which case we keep track of both dates.
This gives us a state-product-specific panel database of tax rates from the VAT introduction
in a state until 2016. In rare instances, the notification archive is not complete, leading us
to miss information on any tax rate changes for a period of time.23
The VAT Act documents also contain information regarding state-specific registration
thresholds for firms. We code up all general thresholds in addition to any additional rules,
such as different thresholds for specific industries or firm characteristics. In addition to the
22

Most states include information about notifications that altered tax rates in footnotes. Based on the
last tax rate change and a comparison with all individual tax notifications from the archive, it is typically
possible to roughly date the posted documents.
23
For the small north-eastern states of Sikkim and Nagaland, for example, the online archives are missing
any information on VAT rate changes before 2010.
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VAT registration thresholds, we also track turnover tax thresholds for which firms can pay a
(generally) lower rate on their turnover rather than the VAT. We also track other thresholds
for which firms are required to pay additional fees or other taxes. Like the tax rate changes,
we keep track of any changes to the registration rules over time.
We supplement these databases with information from two collected volumes of state
VAT systems, one from 2005 and one from 2007 (Sangal, 2005; Sangal and Goel, 2007).
These books contain snapshots of the VAT systems of any states that had implemented
the reform by the publication date, as well as details on all notifications since the VAT
introduction. For the few states for which we miss notifications in the online archives for
a time period, this allows us to considerably narrow the time window of any missing tax
rate changes. Additionally, the books allow us to cross-check the tax rates and registration
thresholds at the VAT implementation start date, which is crucial for our empirical analysis.
Information on the state-specific sales tax regimes unfortunately is typically not available
from online sources in any complete or consistent form.24 Similar to the VAT regime, we
therefore rely on two publications containing multiple volumes of state documents and tax
rate schedules from 2000 and 2002 (Publishers 2000; Publishers 2002). We digitize this information to get a database of prevailing sales tax rates in 2002, before any state implemented
the tax reform, as well as registration thresholds for firms. Unfortunately, the publications
are missing for some of the small states or Union Territories. Sales tax rate information is
unavailable for Meghalaya, Tripura, Dadra and Nagar Haveli, and Daman and Diu. Sales
tax threshold information is missing for Meghalaya, Nagaland, Sikkim, Tripura, Chandigarh, Dadra and Nagar Haveli, and Daman and Diu. These data gaps do not affect many
firms in our database because all of these are either very small north-eastern states or Union
Territories.
Figure 1 provides an example of a sales tax schedule page (one of twenty-five pages) for
24
It is typically possible, for example, to find the original sales tax Act, often going back to the 1950s,
but almost no state has updated schedules and legal documents for the time period shortly before the VAT
introduction. Purohit (2001a) provides detailed tables comparing sales tax rates across states, but he focuses
on a selected list of products and states.
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the Indian state West Bengal. VAT schedules look similar.
Figure 1: Example of One Page from a Tax Schedule

From Publishers (2002). This figure shows one page from West Bengal’s sales tax schedule, which we digitize. West Bengal’s
schedules amount to over twenty five pages in length.

Overall, we therefore create the first extensive database of state-specific sales tax and
VAT panel information on registration thresholds and tax rates from 2001 to 2016. Beyond
the uses in this paper, the richness of the data set has potential applications to many future
research projects.
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4.2

Firm Data and Matching with Tax Information

Our firm data comes from the Annual Survey of Industries (ASI), a well-known survey of
establishment-level data from Indian manufacturing firms.25 India generally defines “manufacturing” much more broadly than other countries, so the database contains firms producing
a wide variety of products at various stages. The ASI is the only source of regular, highquality data on firms in India. We use the panel version of the database, which allows us
to track firms over time based on factory identifiers from the financial year 1998-99 to the
year 2012-13.26 Large firms with more than 100 employees (more than 200 employees from
1998-2003) are interviewed every year, whereas smaller firms are sampled every three to five
years. Sample weights make observations in any given year representative of the state distribution of firms registered under the Factories Act. This excludes small firms with fewer
than 10 workers (or fewer than 20 workers for factories that do not use electricity), which
are not required to register and therefore are not in our database. While this is a well-known
limitation of the database, excluding about 80 percent of the workforce in the manufacturing
sector (Hsieh and Klenow, 2009), these small firms contribute only about one third to total
output in the sector (Sincavage, Haub and Sharma, 2010). These small firms are highly unlikely to have high enough turnover to require registration under sales tax and VAT regimes,
whereas many firms in our database will be directly affected by the tax reform. However,
lack of data on these firms poses challenges for using registration thresholds when they are
small. Crucial for our analysis, the survey contains information on revenue, employment and
input costs, as well as detailed industry identifiers. Firms are asked to list the specific goods
used as main inputs as well as the products they produce.
This detailed information on firm inputs and outputs makes it possible to merge in tax
threshold and tax rate information from our created databases. Because the sales tax and
25

Some studies recently using the ASI include Boehm, Dhinra and Morrow (2016), Boehm, Dhingra and
Morrow (2017), Allcott, Collard-Wexler and O’Connell (2016), Hsieh and Klenow (2009), and Hsieh and
Klenow (2014).
26
In India, the financial year begins on April 1 and ends on March 31 of the next calendar year. Virtually
all firms in our database have synced their accounting periods with the financial year.
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VAT schedules do not conform to any product classification system and may contain statespecific products and spelling differences, we have to use name matching algorithms as well
as extensive manual matching of firm information and tax databases. To do this, we first
use fuzzy match algorithms to match products in the tax data to the firm data. This may
yield false matches or non-matches, which we resolve my manually checking every matched
item and then manually matching all remaining products.

5

Descriptive Evidence

One key characteristic of the sales tax regime in India was its high degree of complexity. This
complexity vastly increases the compliance costs for firms. Because tax rates are state- and
product-specific, firms need to keep track of many different tax rates. This requires complex
accounting, but may also lead to tax evasion and distortions in production and location
decisions. The introduction of the VAT system reduced the number of tax categories, but
tax rates remained product- and state-specific. In this section, we summarize this complexity
and how it changed under the VAT, in order to shed light on some mechanisms influencing
our reduced form estimates.

5.1

Tax Rates and Tax Categories

Our constructed tax databases give us the unique opportunity to systematically explore the
complexity of the Indian tax system before and after the reform. Figure 2 shows the number
of unique tax rates on different commodities for 27 states under India’s sales tax system in
2001. States have anywhere between three to 23 different tax rates, with Jharkhand being
the most complex by this metric. Thirteen states, almost half of the states in the sample,
have more than 10 tax rates.
Of course, the number of tax rates applicable in a given state is only one measure of
how costly it is for firms to comply with the tax code. Other characteristics such as the
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Figure 2: Sales Tax Rates by State

This figure shows the number of unique tax rates in 2001 under the sales tax regime. Data are derived from
Publishers (2002).

average tax rate in a state or the range of tax rates across commodities influence output and
compliance responses. In Figure 3, each dot represents a different tax rate on a commodity
or a set of commodities in 2001. As can be seen in the graph, Karnataka has tax rates
ranging from zero to 115 percent while in Mizoram the rates only range from zero to five
percent.27 The median tax rate in a given state ranges from 2 percent in Mizoram to 18
percent in Tamil Nadu.
The introduction of the VAT affected the tax system in multiple ways. Figure 4 shows
the number of unique tax rates for a number of states at the three points in time: The
number of tax rates under the sales tax system, corresponding to the information from
Figure 2, is depicted by red diamond symbols. The number of tax rates in the first year
of the VAT system, which depends on each state’s implementation start date, is shown in
orange circles, and the tax rates in 2016, the last year of our VAT database, are plotted as
green triangles. As the figure shows, most states experienced a drop in the number of tax
27

The very high tax rates are often levied on certain types of liquors.
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Figure 3: Variation of Tax Rates in 2001 Under the Sales Tax Regime

This figure shows the variation of ax rates in 2001 under the sales tax regime. Data are derived from
Publishers (2002).

categories when moving from the sales tax to the VAT regime, although there is substantial
state heterogeneity. In addition to an exempt category, most states had tax rates of one,
four, and 12.5 percent. But states continued to have considerable flexibility regarding which
category a product would fall under, and remained free to charge other tax rates on specific
commodities. Almost all states levied higher tax rates on items such as diesel, alcohol or
narcotics, for example. Nevertheless, in contrast to the sales tax system, most states in
Figure 4 have initial VAT systems with less than 10 different categories. The most radical
change occurred in West Bengal, where the state went from a sales tax system with 20
different rates to a VAT system with only 4 categories in the first year of implementation.
This measure increased in Assam, Maharashtra and Tamil Nadu, which had by far the most
complex tax system after the reform with 22 unique tax rates in the first implementation
year. Figure 4 also shows, however, that the number of rate schedules under the VAT system
increased over time, and most states had a similar number of tax rates in 2016 as before the
reform in 2001.
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Figure 4: Tax Rates by State and Time

Legend: This figure shows the number of unique tax rate categories by state and time.

Figure 5 shows changes in the average tax rate of all the goods specified in the schedules
over time for the same three time periods. The calculation keeps the number of products
under the VAT regime constant, so any tax rate changes over time are not driven by changes
in product categories. Most states saw a decrease in the average tax rate with the introduction of the VAT, from an average sales tax rate of 6.49% across states to a mean VAT rate
of 5.87%. By 2016, the average tax rate had increased to 6.26%. The big outlier among all
the states is Tamil Nadu, which levies extremely high tax rates of well over 200 percent on
different types of alcohol, leading to very high average tax rates with the introduction of the
VAT.
Because the average tax rate is calculated over all the goods explicitly listed on the
schedule, the average gives more weight to more detailed schedules. This is potentially
misleading because all states have a default tax rate that applies to all goods that are not
explicitly mentioned in any of the schedules. This tax rate is just one entry on the list, but
may apply to a large number of products. Figure 5 therefore plots the default rate separately
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Figure 5: Tax Rates by State and Time

Legend: The upper panel of the figure shows the average tax rate by state and the lower panel shows the
default tax rate by state. The average tax rate is calculated over the items in the tax schedule meaning
that very detailed schedules get additional weight relative to less specific schedules within the state. For this
reason, we plot the default tax rate separately. The default tax rate is the rate that applies to all goods not
explicitly listed in the schedule. (Under the average figure, this rate would get a weight of one item out of
hundreds, but it applies to many goods.)
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as well. The graph shows that the default rate went from 8 to 10% in most states to 12.5%
in the initial year of the VAT, and then increased to anywhere between 12.5 to 14.5% by
2016.
The switch to the VAT initially achieved a lowering in complexity. But the figures
also reveal that state governments continued to exercise their power to set their own tax
rates, leading to a divergence in VAT rates over time. These actions contribute to the high
compliance costs of India’s tax system, and even under the value-added tax system may have
created opportunities for fraud relating to inter-state commodities or substitutions towards
lower-tax products. Such effects lower the expected benefits of the VAT system because
distortions persist.

5.2

Thresholds

In order to reduce tax complexity, many states have registration requirement thresholds
whereby firms with a taxable turnover below the threshold need not register for the value
added tax or the sales tax. In Figure 6 we display these tax thresholds separately for the
sales tax and VAT regimes. Some states have multiple points on each figure, which is the
result of two different sources of variation. First, in constructing these schedules we display
any thresholds that were in place over the course of our data, so that if a state changed its
threshold, it would have multiple observations on the graph. Second, even if the state has
no temporal changes, it may still have multiple points because thresholds often differ by firm
characteristics (such as importers, specific industries, or whether the dealer deals in exempt
products).
The figures make one observation clear: thresholds are higher under the VAT regime than
under the sales tax regime. Furthermore, thresholds vary more under the sales tax regime.
In addition to these thresholds, we collect data on turnover tax thresholds, which illustrate
similar patterns across states but are often higher than these thresholds.
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Figure 6: Registration Thresholds under the Sales Tax and VAT Regimes

The upper panel of the figure shows the registration thresholds by state under the sales tax regime while the
lower panel focus on the VAT regime. For each state we show all thresholds that ever existed in the state
either because of temporal changes or because of preferential thresholds by industry. Notice the difference in
the vertical axis scale. Some states contain multiple thresholds, which may result for various reasons. First,
the state may have industry specific thresholds that differ across firms. Second, the threshold may have
changed over time, in which case we plot it in this graph. Under the retail sales tax, some states do not have
any thresholds because our primary sources (Publishers 2000; Publishers 2002) do not contain these states.
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6

Identification of Production & Evasion Responses

6.1

Output Responses: Event Studies

We use temporal and cross-state variation to study production responses from the tax system
shift. Replacing a sales tax with a VAT generates production responses because the VAT
reduces the double taxation of inputs that distorts production and removes the harmful
effects of a single first-point-of-sale tax. Our data allows us to observe the gross sales of
firms; taxes are recorded, but this variable is often reported as zero perhaps because of
evasion or difficulty reporting this item. We exploit the staggered implementation of the VAT
across states in India to implement a difference-in-differences design relying on variation in
treatment timing across the states (Goodman-Bacon 2018a).28
Letting f index firms, s index states, i index industry and t index time, we estimate an
event study specification
"
zf (s),t = νt + ζf + T reats ×

−2
X

πy 1{t−t∗i =y} +

y=−8

9
X

#
γy 1{t−t∗i =y} + Xs,t β + εf (s),t ,

(1)

y=0

where firm f is defined such that it is always located in state s.29 Our outcome of interest
zf (s),t is (gross) production which is deflated using state-industry-time specific price indexes,
νt are time fixed effects, and ζf are firm fixed effects. The vector Xs,t are state-specific timevarying controls including the state GDP growth rate, (log) population, (log) federal highway
distance in the state, (log) per capita crimes, and (log) foodgrains.30 The variable T reats
indicates whether the firm’s state adopts a VAT within our sample such that this variables
equals one for states adopting VAT and zero for states not adopting.31 This specification
28
Briand and Hoseini (2016) exploit the staggered implementation of the reform along with forward and
backward linkages to study the effect on registration.
29
We use firms that remain in the same state over the sample.
30
If a state is missing data for all years, which is the case for one variable, we use the average of the
neighboring states as controls. Missing years are linearly interpolated.
31
Only Andaman & Nicobar Islands and Lakshadweep do not adopt. The latter of these has no firms in
the data and the former only has several hundred. Thus, this variable is effectively always unity with a few
exceptions, which in turn are assigned to the omitted event year.
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allows for future robustness checks where T reats may measure the (continuous) intensity
of treatment rather than the binary indicator. When moving to a continuous measure,
this variable may be firm specific and may relate to the the effective tax rate faced by the
firm, given that we expect production responses to be most dramatic in industries that
a priori were in high-tax and high-tax states. The indicator variables 1{t−t∗i =y} measure
time relative to the time of VAT adoption t∗i (i.e., the index y is time since the event).
Thus, πy represents the differential evolution of zf (s),t in the treated states in the years prior
to the reform while γy represent the differential evolution of zf (s),t for the years after the
reform. The year (immediately) prior to the event is omitted from the regression so all
coefficients are relative to that year. Firms in states never experiencing a treatment are in
the omitted category. Identification of the effects follows a difference-in-differences approach
with variation in treatment timing where states not experiencing a treatment at the same
time act as a control for states that experience a treatment. This, in turn requires the timing
of the event to be conditionally random. As discussed in the institutional details section,
there were many haphazard reasons as to why some state adopted earlier or later and it is
unlikely that firms anticipated the date of the reform. In particular, the timing of adoption
is unlikely to be related to economic factors within the state.
This flexible approach allows us to test the assumption that the firms in different states
are on parallel trends prior to the reform. This more flexible specification also allows us
to see the dynamic response of output following the reform, which given information and
complexity may take time to adjust. Standard errors are clustered at the state level as
treatment status occurs at this level.
Several notes are in order. First, firm fixed effects are critical to our identification strategy.
Although aggregation to the state level could be a possible way of identifying production
responses, such an approach would ignore several factors. First, firms display a substantial
amount of heterogeneity in the cross-section. While estimates do not exist for India, Wildasin
(2001) suggests that tax cascading can result in between a 0% or 100% change in the effective
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sales tax rate. Second, firm fixed effects allow us to identify off of within firm variation in the
adoption of VAT. Although the ASI is a reputable survey, firms may more or less accurately
respond to the survey. Firm fixed effects allow us to account for any time-invariant forms of
misreporting.
As noted above, the massive amount of variation across sectors and states in terms of
its tax rates provides us with substantial room to exploit differential responses of high-tax
sectors versus low-tax sectors. Assuming that tax cascading involves the same fundamental
processes in different sectors or states, all else equal, higher tax firms and states should see
more tax cascading. The data collection documented above will allow such a classification.
The binary treatment that we are using for the current analysis provides us with an initial
average effect of the reform. Replacing T reats with a continuous measure of the treatment
intensity follows Goodman-Bacon (2018b).
Second, in the presence of dynamic treatment effects, estimation of (1) will be preferred
to the estimation of a simple difference-in-difference approach with a pre- and post-reform
dummy variable.32 For this reason, a simple average of the post-reform coefficients and
construction of appropriate standard errors is preferred to identify the average post-reform
treatment effect. When doing this, we focus on balanced event dummies so that our treatment effects do not capture sample composition changes from one event year to another.
Finally, we need to discuss the construction of the timing of event dummies. Data in the
ASI are based on firm financial years which run starting in April. We classify the omitted
event year, event year -1, as the financial year prior to the VAT reform where the entire
financial year was subject to the sales tax regime. The implication is that the first year of
the reform, event year 0, includes some states that switched to the VAT at the start of the
financial year (and are treated for the full year) and some states that switched to the VAT
at the end of the financial year (and are partially treated for only some of the year). We do
this so that the omitted year is not contaminated by partial treatment; the implication is
32

See Goodman-Bacon (2018a) for a discussion of these issues.
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that event year zero may show a smaller response than other years because some firms are
only exposed to the VAT reform for a limited number of months in the year.

6.2

Evasion: Bunching

As noted above, the Indian sales and VAT systems have thresholds designed to simplify the
tax system for small businesses. First, every state has a minimum threshold of turnover for
which sales or VAT registration is required. Firms below this threshold are not required
to register for sales or VAT, but firms with a turnover above this threshold are required to
register. As shown in Liu et al. (2018) this may lead to bunching at the registration threshold
even in the presence of voluntary registration below the threshold. The situation is further
complicated in India by the presence of turnover tax thresholds which specify a range where
vendors must pay turnover tax even if required / not required to register for sales tax or
VAT; the maximum turnover tax threshold may exceed the sales tax or VAT thresholds, in
which case the turnover tax is in lieu of VAT or sales taxes. This may lead to bunching at
two points – the mandatory registration threshold and the turnover tax threshold.
We construct a running variable that equals gross sales minus the firm-specific threshold
for every firm in the database.33 Each firm’s running variable, rf (s),t , is given by

rf (s),t = zf (s),t − z̄f (s),t

(2)

where zf (s),t is gross sales and z̄f (s),t is the registration or turnover threshold, depending on the
specification. Notice that z̄f (s),t are subscripted by (f, t) and not just (s, t), i.e, the thresholds
are not just state-year specific, but rather also exploit firm-specific information that may
affect the threshold (such as importer status, industry classification, or other characteristics
of the firm as specified in the laws). This running variable may contain some measurement
error resulting from the threshold being defined on the basis of firm characteristics that we
33

Although some states use net sales or another measure of turnover, we either do not have data to
construct these or are unwilling to rely on the sales tax numbers reported in the ASI.
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do not observe in the data and because the definition of taxable turnover used may differ
slightly across states and for which we use sales.
To estimate bunching at the threshold, we focus on whether there is a discontinuity in the
distribution of firms around the threshold. This differs from the convention in the literature
which estimates the excess mass around the threshold. This discontinuity-based approach
is necessary because many of these tax thresholds occur at very small turnover levels and
our database oversamples larger firms. This creates a major issue: under standard bunching
approaches, firms outside of the bunching window – on both sides of the threshold – are used
to construct a counterfactual density. While we have substantial amounts firms above the
threshold to estimate the counterfactual, we do not have much room below the threshold.
For example, consider a threshold at 1 lakh rupees (approximately $1400 today), which is
a common threshold in our data. This represents a very small amount of sales for a firm
in the ASI data where the average sales are 5800 lakh rupees. Although large firms are
tracked regularly in the data, the ASI attempts to sample small firms, which means we
do observe some firms below the threshold. However, we have no ability to distinguish the
bunching region from the counterfactual region below most thresholds in the data.34 Second,
because we need to pool observations across states to have significant power to identify an
bunching and because states differ in their thresholds, estimating a counterfactual density
raises several issues because firms with higher thresholds will have a larger region below the
threshold, which means that the counterfactual density will be influenced unduly by states
with high thresholds.
To overcome these issues, we focus on a discrete jump in the distribution near the threshold in the spirit of McCrary (2008). It allows us to test whether there is bunching on one side
of the threshold, and therefore provides a useful test of whether these tax notches encourage
evasion and/or real productive responses. Given that the point estimate of the McCrary
(2008) cannot be converted to an excess mass elasticity, we instead focus on visual evidence
34
Using large thresholds, we can follow standard bunching procedures but only select states have large
thresholds and even these thresholds are still not very large relative to the average firm in the data.
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relating to the amount of bunching at the threshold. A limitation of this approach is that
many thresholds are round numbers, which may generate bunching mechanically (Kleven
and Waseem 2013). We verify this is not the case by conducting placebo tests at the same
round numbers in years where the threshold did not exist.
Following McCrary (2008), we estimate the density distribution around the thresholds.
We then bin the density distribution data into forty bins around the threshold and fit a
quadratic polynomial to the left and the right of the threshold. This polynomial is not
designed to show the distribution of the counterfactual, but rather the actual distribution.
Visually, the graphs then indicate the presence of bunching just to the left or to the right of
the threshold.35
While bunching at the threshold may pick up both real responses and evasion responses,
it is likely that our methodology mostly identifies evasion. The reason is similar to Best
et al. (2015): below the threshold firms face a very low rate turnover tax while above the
tax they face the generally higher tax rate. Thus, the low turnover rate makes it so that the
distortion to real production around the kink will be small. Nonetheless, some of what we
capture may include real responses and this may differ across industries depending on the
VAT tax rate.36

7
7.1

Results
Output: Event Study

Figure 7 plots the coefficients from the event dummies in (1). The dependent variable of
interest is (log) gross sales. Results are almost identical if we use (log) net sales, which are
equal to sales net of sales taxes / VAT reported by the firm. In this initial figure we focus on
35
Of course, more flexible approaches could be used, which is why we visualize the binned data so that
the reader can visually inspect for the presence of bunching nonparametrically. Results are not sensitive to
this parametric form.
36
See also Waseem (2018c), Velayudhan (2018), and Gadenne, Nandi and Rathelot (2018) for other studies
that exploit registration thresholds in developing countries.
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an unbalanced sample of firms, exploiting over 400,000 firm-year observations. That is, we
estimate (1) using firms that are resampled in each year and firms that only appear every
several years. In this way, identification relies on firms that were sampled in the omitted
year. This approach is appealing because of its external generalizability – the effects are
identified off of both large firms and small firms. The approach, however, has the downside
that each of the event dummies are unbalanced. We address this issue in subsequent results
by focusing on a sample of balanced firms.
Figure 7: Effect of VAT Reform Using an Unbalanced Sample of All Firms

This figure shows the effect of theadoption of VAT using a set of all firms in the ASI database. Standard
errors are clustered at the state level and the figure shows 95% confidence intervals; period -1 is the omitted
category so no confidence bands are included. Period -1 is the year prior to the VAT reform, where the
entire year was subject to the sales tax regime. The implication is that period 0 includes some states that
switched to the VAT at the start of the financial year (and are treated for the full year) and some states that
switched to the VAT at the end of the financial year (and are partially treated for only some of the year).

The results show a gradual increase in productive efficiency following the VAT reform,
but show no evidence of pre-trends in production prior to the reform. In particular, the
results suggest that by five years after the adoption of the VAT, gross sales have increased
by almost 16% relative to the pre-reform levels. Given the coefficients on the event dummies
are relative to this omitted year, this represents a cummulative effect. Two other features
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of the graph are worth noting. First, in the initial year of the reform, the change in gross
sales is indistinguishable from the omitted event year. This could be a result of the way
we have coded our event time where some firms are treated for only a partial year in event
year 0 and it is not until event year 1 that all firms are treated for the full financial year.
It could also be the case that firms initially were uncertain about the details of the reform
and may face frictions in adjusting their production processes immediately following the
reform. Second, the pattern of event dummies suggests that the dynamic treatment effects
are important. In particular, the VAT reform shifts up production but this occurs gradually
in the years following the reform. This is consistent with frictions and learning critical to
the firm adjusting their production process. We now turn to our preferred estimation using
a balanced set of firms.
Figure 8 shows the effect using a balanced sample of firms. This set of firms are those
that appear in the ASI for all 15 years of data that we have, which yields a total of over
32,000 firm-year observations. Although appealing from the perspective of the event study
design, these balanced firms are distinctly different from the unbalanced panel since only
large firms are sampled every year in the ASI. A simple comparison of means indicates that
the average sales are 5800 lakh rupees in the unbalanced sample, but are 31,200 lakh rupees
in the balanced sample. While this lowers the generalizability of the results, it allows us to
have the same set of firms in each event year as in the omitted year. The figure indicates
similar results that are larger than the prior results. In particular, by five years after the
reform gross sales have increased by 31%. Results for gross sales and net sales are similar.
Key is that the dynamic path of production responses is the same as the prior figure during
the post-period.
Figure A.3 indicates that the results are not sensitive to adjusting for covariates. The
non-existence of statistically significant pre-trends is also apparent in all figures. Finally,
Table 1 reports all of the coefficients and standard errors corresponding to the figures in the
text.
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Figure 8: Effect of VAT Reform Using a Balanced Sample

This figure shows the effect of theadoption of VAT using a set of balanced firms. Standard errors are
clustered at the state level and the figure shows 95% confidence intervals; period -1 is the omitted category
so no confidence bands are included. Period -1 is the year prior to the VAT reform, where the entire year
was subject to the sales tax regime. The implication is that period 0 includes some states that switched to
the VAT at the start of the financial year (and are treated for the full year) and some states that switched
to the VAT at the end of the financial year (and are partially treated for only some of the year).
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Table 1: Event Study Coefficients
Gross or Net Sales
π−4
π−3
π−2
π−1
γ0
γ1
γ2
γ3
γ4
γ5
Year FE?
Firm FE?
Controls?
Balanced?
Observations
R2

(1)
G
-0.021
(0.033)
-0.006
(0.027)
0.002
(0.014)
0.017
(0.021)
0.059**
(0.025)
0.080**
(0.033)
0.115***
(0.034)
0.158***
(0.040)
0.191***
(0.047)
Y
Y
Y
N
407,584
0.891

(1’)
N
-0.026
(0.034)
-0.007
(0.027)
0.0001
(0.014)
0.024
(0.022)
0.062**
(0.025)
0.085**
(0.035)
0.124***
(0.036)
0.165***
(0.041)
0.198***
(0.049)
Y
Y
Y
N
407,584
0.866

(2)
G
-0.045
(0.046)
-0.013
(0.039)
-.002
(0.026)
0.021
(0.022)
0.063*
(0.036)
0.118**
(0.046)
0.172***
(0.050)
0.300***
(0.059)
0.348***
(0.075)
Y
Y
Y
Y
32,594
0.916

(2’)
N
-0.070
(0.046)
-0.033
(0.042)
-.016
(0.031)
0.023
(0.022)
0.071**
(0.034)
0.132***
(0.045)
0.152**
(0.059)
0.300***
(0.065)
0.359***
(0.077)
Y
Y
Y
Y
32,594
0.853

(3)
G
-0.062
(0.059)
-0.023
(0.046)
-.009
(0.029)
0.026
(0.023)
0.072*
(0.037)
0.129**
(0.049)
0.184***
(0.053)
0.315***
(0.057)
0.366***
(0.075)
Y
Y
N
Y
32,594
0.916

(3’)
N
-0.083
(0.060)
-0.040
(0.050)
-.021
(0.033)
0.026
(0.024)
0.076**
(0.036)
0.139***
(0.049)
0.159**
(0.061)
0.310***
(0.062)
0.372***
(0.077)
Y
Y
N
Y
32,594
0.853

This table presents coefficient estimates from the estimation of (1). All regressions are run using a full set
of event dummies, but we report only the more limited set that are balanced in columns (2) and (3); event
year -1 is the omitted year. Column (1) corresponds to the unbalanced sample, column (2) is the balanced
sample of firms and column (3) is the balanced sample, not adjusted for covariates. Columns without a
prime use gross sales as the dependent variable while columns with a prime use net sales as the dependent
variable. All regressions are weighted with the sampling weights in the ASI. Standard errors are clustered
at the state level. ***99%, **95%, *90%.
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Overall, we conclude that the VAT increases output growth by reduce tax rates, reducing
complexity and reducing inefficient double taxation.

7.2

Evasion: Bunching

To find evidence of bunching, we present binned density graphs. Figure 9 pools all thresholds
and shows no evidence of bunching under either the sales tax registration thresholds or the
VAT registration thresholds. Several notes are important. First, the dramatic fall off to the
left of the threshold is a result of several factors, but the main reason is that many thresholds
are very low (while the manufacturing firms in the ASI are usually larger firms) and because
each distance from the threshold may have a different composition of states. For example,
if there were two thresholds at z̄f (s),t equals two and five across two states, then a distance
rf (s),t < −2 would only contain observations from the state-firm category with the larger
threshold; distances rf (s),t ≥ −2 would contain both states. For this reason, as noted above,
we focus on detecting evidence of bunching by using a limiting argument where rf (s),t → 0.
Taking such a limit removes these problems and still shows no evidence of bunching.
Although the limiting argument deals with issues related to state composition, it does
not deal with the fact that these thresholds are very small and we may not have power in
the ASI among small firms to identify these effects. To deal with this issue, we focus on
firms that have z̄f (s),t ≥ 10 lakh rupees with the largest threshold being 40 lakh rupees in
two states. The left panel of Figure 10 shows a significant discontinuity consistent with
bunching to the left of this threshold. This discontinuity of extra mass of firms appears to
persist for several lakh rupees below the threshold. This is consistent with registration for
the VAT creating evasion responses, although some of this response may also include real
responses. One concern may be that because there are less of these thresholds we might be
coincidentally picking up something else that happens at these thresholds. To rule out this
possibility, we rerun our threshold calculator using years when the VAT was not in place.
This generates what a firm operating under the sales tax regime would face if the VAT were
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Figure 9: Bunching at Sales Tax and VAT Registration Threshold

This figure shows the bunching at the sales tax and VAT threshold. To construct the figure, we estimate the
densities following McCrary (2008) and plot the density in forty bins. We plot a quadratic polynomial to the
data for visual aid. Thresholds are in lakh rupees, which we normalize to zero and we pool the thresholds
across states-years but estimate the effect separately for sales tax and VAT years. Many thresholds are at
very low levels, especially under the sales tax regime, so much of the decline in density to the left of the
threshold is a result of states not being in the data any more because firms cannot have negative sales. For
this reason we focus on visual inspection of the existence of a discontinuity around the threshold.
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in place in that year.37 This placebo exploits the state-specific nature of the thresholds but
also the firm-specific component, meaning that a firm subject to a large threshold in a state
because it has certain characteristics would be assigned the VAT threshold under the sales
tax regime, but another firm in that same state, but not satisfying those characteristics
would not. The placebo distribution indicates that there is no discontinuity at the placebo
threshold, which suggests that the VAT threshold discontinuity identified is a true effect
of mandatory registration. At this point, one might wish to compare the results in the
upper panel of 10 to observed large thresholds under the sales tax regime. Unfortunately, as
indicated in Figure 6, there are no “large” sales tax thresholds. This limits us from being
able to compare the amount of bunching under the VAT to the sales tax.
Finally, many states operate a turnover tax regime. The maximum thresholds for the
turnover tax option may equal the registration requirement in some states, but often are in
excess of those levels. Thus, these thresholds are often distinct from the VAT thresholds
studied in Figure 10. Focusing on the turnover tax thresholds that are large (z̄f (s),t ≥ 10
), Figure 11 shows even more bunching below the turnover threshold than at the VAT
registration threshold. At this point, one might like to see if turnover taxes have different
effects under the sales tax or the VAT regime, but identifying such an interaction is not
possible using the sample of large thresholds because most turnover tax thresholds were
smaller under the sales tax regime.
Figure A.4 shows a bit of a local discontinuity when focusing on all turnover tax thresholds
– small and large. However, the same caveats as above apply. Finally, India’s commodity
tax systems feature many other thresholds that make firms required to pay other additional
taxes and fees. We identify as many of these thresholds as possible and study them in Figure
A.5. All in all we conclude that there exists evidence of bunching at large thresholds, but
we are underpowered to identify such effects at smaller thresholds.
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Note that the largest sales tax threshold is 5 lakh rupees, so moving these large VAT thresholds to the
sales tax regime will not result in any coincidental correlation with the sales tax thresholds.
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Figure 10: Bunching at VAT Registration Threshold Using Large Thresholds Compared to
Pre-VAT Years

The upper panel of the figure shows the bunching at the VAT threshold where we restrict the sample to
state-years where the VAT threshold is ≥ 10 lakh rupees. The right figure provides a placebo test by using
the same threshold levels for firms in a given state but in years prior to the VAT reform. To construct the
figures, we estimate the densities following McCrary (2008) and plot the density in forty bins. We plot a
quadratic polynomial to the data for visual aid. Thresholds are in lakh rupees, which we normalize to zero
and we pool the thresholds across states-years.
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Figure 11: Bunching at Big Turnover Tax Thresholds

The figure shows the bunching at the turnover tax thresholds. Turnover taxes often have multiple thresholds.
When turnover taxes are due for firms with sales between two values, these are for the upper threshold. We
focus on state-years where the turnover tax threshold is ≥ 10 lakh rupees. To construct the figure, we
estimate the densities following McCrary (2008) and plot the density in forty bins. We plot a quadratic
polynomial to the data for visual aid. Thresholds are in lakh rupees, which we normalize to zero and we
pool the thresholds across states-years. We do not allow turnover taxes to have different effects under the
VAT and sales tax regime, which means we estimate bunching at turnover taxes using both the sales tax
and VAT regimes. Most of the larger thresholds occur under the VAT regime, however.

8

Conclusion and Future Research

We conduct a comprehensive and detailed data collection procedure in order to digitize
India’s sometimes arcane, complex, and rapidly evolving sales and value added tax systems.
This data collection effort involves collecting tax rates, registration thresholds, and other
pertinent information for all 29 states and 7 union territories within India from 2001 to
2016. India’s tax system features product specific tax rates, which means for most Indian
states we need to digitize hundreds of commodities and their appropriate tax rates along
with tracking the precise date of change over this fifteen year period. Following the initial
data collection, we need to match these tax data to product classification codes in the ASI
database. This data collection procedure allows us to construct the most comprehensive tax
database ever assembled concerning the Indian commodity tax system.
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Our paper provides the first empirical evidence on how the switch from a sales tax to a
value added tax output and and tax evasion in an environment with limited state capacity.
Exploiting our newly constructed database along with the staggered implementation of VAT
across Indian states, we show:
1. Switching to a value added tax improves production efficiency resulting in a 16% increase in gross sales by five years following the adoption of VAT. This gain in production efficiency arises because of the elimination of inefficient double taxation, which has
been argued to comprise 35-40% of sales tax revenue prior to the reform, in addition
to reductions in tax rates and complexity.
2. We document very little bunching at tax thresholds, because our firm data are comprised of large manufacturing firms and these thresholds are much lower in the sales
distribution. However, for the select group of large thresholds, we find bunching below
the threshold under the VAT regime. This is consistent with the possible tax evasion
at these thresholds.
Beyond the contributions in this paper, our tax data set will provide ample room to study
other tax-related issues in India. But, focusing on the contributions of our paper, the results
have important implications for the recent reforms adopted by the central government that
further simplify the VAT system. These simplifications, which remove many aspects of
decentralization, work towards a common economic market and may have further output
effects.
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A
A.1

Appendices
Additional Institutional Details on India’s Commodity Tax
Systems

Before the 2017 reform amended the Constitution and introduced a national VAT system,
the power to levy taxes on the sale and purchase of goods in their state rested with state governments. The only check on this power was Article 286, which gave the central government
the right to impose the following restrictions (Sury, 2015):
1. No law of a State shall impose a tax on the sale or purchase of goods where such sale
or purchases take place: (a) outside the State, or (b) in the course of import of goods
into, or export of goods out of, the territory of India.
2. Except in so far as the Parliament may by law otherwise provide, no law of a State
shall impose a tax on the sale or purchase of any goods where such sale or purchase
takes place in the course of inter-State trade or commerce.
3. No law made by the legislature of a State imposing a tax on the sale or purchase of
any such goods as have been declared by Parliament by law to be essential for the life
of the community, shall have effect unless it has been reserved for the consideration of
the President and has received his assent.
This provision introduced an important distinction between goods sold within the same
state and goods produced in one state but sold in another state. Intra-state sales were taxed
according to a state-specific sales tax (before the state VAT reform from the mid-2000s that
we study) or a state-specific VAT (after the state VAT reform until the national VAT reform
of July 2017). These taxes have become an increasingly important source of state revenue
over time. In 1950, sales tax revenue made up 26 percent of states’ own-tax revenue, but by
2013, that share had increased to almost 61 percent (Sury, 2015).
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Reforms to the highly complicated sales tax regime were suggested multiple times: In
1984, for example, the Committee of Sales Tax Commissioners had recommended the introduction of common floor level tax rates on 29 products to reduce the harmfulness of tax
competition between states.38 All states agreed to adopt such rates at a meeting in 1989, but
an actual implementation stalled.39 Because a national value-added tax system was deemed
to be infeasible because it would have required state approval and an amendment of the
Constitution, the Tax Reforms Committee suggested the introduction of a state-level VAT
for the manufacturing sector in 1991.
To facilitate a discussion about a state-specific VAT system, the central government
developed a VAT Model Act in 1998 that was supposed to serve as a guideline for state
governments. In November of 1999, Indian states decided to finally introduce binding floor
tax rates for the sales tax from January 1, 2000, to phase out sales tax concessions, and to
introduce a streamlined VAT system on April 1, 2001 (Ministry of Finance, 2000).40 Because
many states were afraid of short-run revenue losses from the move to a completely new tax
system, the central government promised to compensate state governments for any such
losses. A standing committee of the State Finance Ministers was supposed to coordinate the
VAT reform process.
The timeline proved to be too ambitious to settle all issues surrounding the tax reform.
At a committee meeting in July 2001, state governments agreed on a new VAT introduction
date of April 1, 2002, and the committee suggested the following key elements for the new
system (Ministry of Finance, 2001; Sury, 2015):
38

Minimum tax rates have the potential to be revenue enhancing (Kanbur and Keen, 1993).
Problems occurred even at the regional level, where a similar agreement among North Indian states from
1994 was not implemented.
40
Continuing tax competition had created large revenue losses for a number of states. The floor rates
were 0 percent, 1, percent, 4 percent, 8 percent, 12 percent and 20 percent depending on the product. As is
common for India’s tax system, goods were put into specific categories based on very specific descriptions: A
zero tax rate was reserved for commodities considered to be essential, for example grains, dairy products and
water. Products such as edible oils, processed vegetables, chemicals and fertilizers received a 4 percent floor
rate, whereas electronics, drugs and medicines and cooking gas were subject to an 8 percent rate. Products
such as diesel, phone equipment, TVs and air-conditioners received the highest floor rate of 12 percent. A
1 percent tax rate was reserved for gold and silver, whereas a 20 percent special tax rate applied to petrol,
liquor and narcotics (Sury, 2015).
39
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1. The VAT system will eliminate the cascading burden of taxation by setting off the tax
paid on inputs against that on output.
2. It will reduce distortions in the economy caused by double taxation.
3. It will end market fragmentation with a uniform regime of taxation followed in all the
States.
4. There will be one category of tax-exempted commodities for all the States.
5. There will be two VAT rates: a uniform 4 percent for all States on goods of basic
necessities and a uniform floor rate of 10 percent for other commodities (except a few
items such as bullion and liquor).
6. A uniform set of procedures for VAT assessment will also be followed by all the States,
including the use of permanent account number (PAN) as a common business identifier.
7. The States which do not implement 100 percent uniform floor rates of sales tax by
July-end 2001 should be penalised by discontinuing Central Government assistance.
8. The Centre has undertaken to make good any revenue loss to States on their switch over
to VAT. A committee of State Finance Secretaries would evolve clear and measurable
criteria for judging revenue loss, if any, due to the introduction of VAT. It will also
recommend the manner and quantum of compensation.
The central government had also created an Advisory Group on Tax Policy and Tax Administration, which made the following recommendations in their final report from 2001
(Ministry of Finance, 2002):
1. States should adopt a consumption type VAT i.e. there should be no distinction between
raw materials and capital goods in allowing VAT credit. Only this VAT variant is
equivalent to a retail sales tax. The consumption base must be as wide as possible and
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must comprehensively include manufacturers and dealers of all goods indicated in sales
tax schedule.
2. A two floor VAT rate structure in addition to the zero rate; one for essential commodities and another for all other items would be best.
3. The States must draw up a common exemption list.
4. Unprocessed food articles, life-saving drugs and commodities with negative externalities
whose consumption needs to be checked should be exempted from State VAT.
5. All concessions with regard to the sales tax should be eliminated under the State VAT
and benefits if any should be given only in exceptional circumstances through budget
based subsidies.
6. Small dealers whose annual turnover does not exceed Rs. 15 lakh should be exempt
from the liability of VAT but subjected to a sales tax of one percent.
7. All international exports should be zero-rated.
8. Commodities with negative externalities whose consumption needs to be checked should,
however, be subject to the Special Additional Tax (SAT) against which no input tax
credit should be granted.
9. Luxuries should not be taxed under the SAT. Instead, it would be better to have a
common, high, third VAT rate for luxuries.
10. The local VAT rates should be close to uniform across States.
11. A destination based VAT is recommended for the Indian State level VAT.
Both of these sets of recommendations for the VAT system required all states to harmonize
their widely different systems, when not even all states had fully implemented the floor rates
on the sales taxes. To provide more time to prepare for the reform, the introduction of the
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VAT was therefore pushed back to April 1, 2003 at meetings of the State Finance Ministers
in 2002 (Ministry of Finance, 2002, 2003). To ensure a harmonization of all the important
features of the VAT systems across states, the model VAT Bill created a template for state
legislation. The central government also agreed to compensate states for any reform-related
losses in the first three years.41
The VAT introduction date of April 1, 2003, again was not kept by any state with the
exception of the state of Haryana, mostly due to delays in the legislative process and the
administrative changes required for the reform.42 In June 2004, the finance ministers of
central and state governments agreed on April 1, 2005 as the new implementation start
date (Ministry of Finance, 2005). Because opposition to the reform remained among state
governments as well as the trading community, a new template of a VAT Act dialed down
the required level of harmonization across states. It now sought to harmonize a few key
features of the VAT system while allowing state governments a lot more freedom to adjust
the VAT Act to state-specific concerns. A white paper on State-level value added tax was
circulated on January 17, 2005 by the Empowered Committee of State Finance Ministers
and contained the following provisions (Ministry of Finance, 2005):
1. Introduction of VAT would help avoid cascading nature of sales tax.
2. Present multiple rates and taxes can converge into a few rates and a single VAT.
3. Transparency in the system of tax administration through simple self-assessments and
departmental audit.
4. Rationalisation of taxes to result in lower tax burden and higher tax revenues.
5. To avoid tax competition, the design of State VAT needs to be harmonized even as the
distinctive needs of individual States are recognized.
41

Compensation was supposed to be 100 percent of revenue loss in the first year, 75 percent in the second
year, and 50 percent in the third year (Sury, 2015).
42
“The consensus arrived at to introduce VAT from April 1, 2003 could not be adhered to as States were
not fully prepared both in terms of legislative requirements as well as administrative infrastructure required
for the purpose.” (Ministry of Finance, 2005).
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6. State VAT to have two basic rates of 4 percent and 12.5 percent and to cover 550
commodities. About 270 commodities will be under 4 percent rate.
7. 46 items, comprising of natural and unprocessed products in unorganized sector, items
legally barred from taxation and items having social implications, are exempt from VAT.
8. Gold and silver ornaments subject to a special VAT rate of 1 percent and other commodities to attract a general VAT rate of 12.5 percent.
The central government later summarized the actual common features of the state VAT
system like this (Ministry of Finance, 2007; Sury, 2015):
1. Rates of VAT on various commodities shall be uniform for all the States/UTs. There
are 2 basic rates of 4 percent and 12.5 percent, besides an exempt category and a special
rate of 1 percent for a few selected items. The items of basic necessities have been put
in the zero-rate bracket or the exempted schedule. Gold, silver and precious stones have
been put in the 1 percent schedule. There is also a category with 20 percent floor rate of
tax, but the commodities listed in this schedule are not eligible for input tax rebate/set
off. This category covers items like motor spirit (petrol), diesel, aviation turbine fuel,
and liquor.
2. Model VAT design makes provision for eliminating the multiplicity of taxes. In fact,
all the State taxes on purchase or sale of goods (excluding entry tax in lieu of octroi)
are required to be subsumed in VAT.
3. Provision has been made for allowing input tax credit, which is the basic feature of
VAT. However, since the VAT being implemented is intra-State VAT only and does not
cover inter-State sale transactions, input tax credit will not be available on inter-State
purchases.
4. There are provisions to make the system more business-friendly. For instance, there is
provision for self-assessment by the dealers. Similarly, there is provision of a threshold
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limit for registration of dealers in terms of annual turnover of 5 lakh rupees. Dealers
with turnover lower than this threshold limit are not required to obtain registration under VAT and are exempt from payment of VAT. There is also provision for composition
of tax liability up to annual turnover limit of 50 lakh rupees.
5. Regarding the industrial incentives, the States have been allowed to continue with the
existing incentives, without breaking the VAT chain. However, no fresh sales tax/VATbased incentives are permitted.
6. Exports will be zero-rated, with credit given for all taxes on inputs/purchases related to
such exports.
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A.2

Additional Tables and Figures

This section presents additional tables and figures, all of which are discussed in the main
text of the paper.
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Table A.1: Date of VAT introduction in Indian States
State
Andhra Pradesh
Arunachal Pradesh
Assam
Bihar
Chandigarh
Chhattisgarh
Dadra and Nagar Haveli
Daman and Diu
National Capital Territory of Delhi
Goa
Gujarat
Haryana
Himachal Pradesh
Jammu and Kashmir
Jharkhand
Karnataka
Kerala
Madhya Pradesh
Maharashtra
Manipur
Meghalaya
Mizoram
Nagaland
Orissa
Puducherry
Punjab
Rajasthan
Sikkim
Tamil Nadu
Telangana
Tripura
Uttar Pradesh
Uttarakhand
West Bengal

Month

Day

Year

4
4
5
4
12
4
4
4
4
4
4
4
4
4
4
4
4
4
4
8
5
4
4
4
4
4
4
4
1
4
4
1
10
4

1
1
1
1
15
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

2005
2005
2005
2005
2005
2006
2005
2005
2005
2005
2006
2003
2005
2005
2006
2005
2005
2006
2005
2005
2005
2005
2005
2005
2007
2005
2006
2005
2007
2005
2005
2008
2005
2005

Note: Two states or Union Territories, Andaman and Nicobar Islands and Lakshadweep, have
never had a sales tax and did not introduce a VAT.
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Figure A.1: Tax Rates by State and Time

Legend: This figure is analogous to that in the text except it shows all of the temporal variation. The year
the state switched to the VAT regime is given as a vertical red line. The upper panel of the figure shows
the average tax rate by state and the lower panel shows the default tax rate by state. The average tax rate
is calculated over the items in the tax schedule meaning that very detailed schedules get additional weight
relative to less specific schedules within the state. For this reason, we plot the default tax rate separately.
The default tax rate is the rate that applies to all goods not explicitly listed in the schedule. (Under the
average figure, this rate would get a weight of one item out of hundreds, but it applies to many goods.) We
are in process of merging the tax rate data to industry codes which will allow for more appropriate weighting.
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Figure A.2: Number of Tax Rates by State and Time

Legend: This figure is analogous to that in the text except it shows all of the temporal variation. The year
the state switched to the VAT regime is given as a vertical red line. This figure shows the number of unique
tax rate categories by state and time.
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Figure A.3: Effect of VAT Reform Using a Balanced Sample, Not Adjusted for Covariates

This figure shows the effect of the adoption of VAT using a set of balanced firms. Unlike the results presented
in the main text, these coefficients are not adjusted for covariates. Standard errors are clustered at the state
level and the figure shows 95% confidence intervals; period -1 is the omitted category so no confidence bands
are included. Period -1 is the year prior to the VAT reform, where the entire year was subject to the sales
tax regime. The implication is that period 0 includes some states that switched to the VAT at the start of
the financial year (and are treated for the full year) and some states that switched to the VAT at the end of
the financial year (and are partially treated for only some of the year).
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Figure A.4: Bunching at Turnover Tax Thresholds

The figure shows the bunching at the turnover tax thresholds. Unlike the figure in the text, this figure uses
both large and small thresholds. Turnover taxes often have multiple thresholds. When turnover taxes are
due for firms with sales between two values, we focus on the max. When only one threshold is given, the
max is that threshold. To construct the figures, we estimate the densities following McCrary (2008) and
plot the density in forty bins. We plot a quadratic polynomial to the data for visual aid. Thresholds are in
lakh rupees and we pool the thresholds across states-years. We do not allow turnover taxes to have different
effects under the VAT and sales tax regime, which means we estimate bunching at turnover taxes using both
the sales tax and VAT regimes. Many thresholds are at very low levels, so much of the decline in density
to the left of the threshold is a result of states not being in the data any more because firms cannot have
negative sales. For this reason we focus on visual inspection of the existence of a discontinuity around the
threshold.

63

Figure A.5: Bunching at Thresholds Other than Those for Sales, VAT or Turnover Taxes

The figure shows the bunching at the thresholds other than those used for VAT/sales/turnover taxes. To
construct the figures, we estimate the densities following McCrary (2008) and plot the density in forty bins.
We plot a quadratic polynomial to the data for visual aid. Thresholds are in lakh rupees and we pool the
thresholds across states-years. Many thresholds are at very low levels, especially under the sales tax regime,
so much of the decline in density to the left of the threshold is a result of states not being in the data any
more because firms cannot have negative sales. For this reason we focus on visual inspection of the existence
of a discontinuity around the threshold.
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