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Abstract

Informal firms account for over half of output and employment in developing
countries. To analyze the barriers to formalization, most of the literature has focused
on entry costs in the form of registration fees, rather than on the ongoing costs and
benefits of being a formal firm. This paper is the first to study the effect of a
simultaneous change in ongoing formal sector costs and benefits on formalization. We
analyze an Indian scheme that provided tax exemptions and capital subsidies to formal
firms, thereby increasing the benefits and reducing the costs of formal firms. Using a
complete enumeration of firms and a difference-in-differences approach, we find that
the scheme led to an increase in the registration of existing informal firms, in particular,
male-owned firms, urban firms and firms with access to external financing. We find
some evidence that the increase in registration was primarily driven by the tax
exemption rather than the capital subsidy.
JEL Codes: H20, O12, O17
Keywords: Informality, Taxation, India, Regional Policy
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1

Introduction
Informal firms are generally defined as those that are not registered with any government entity.

These firms are estimated to account for over half of output and employment in developing
countries. In India, the context for this study, informal firms generate half of output and over 90
percent of jobs (Sharma and Chitkara, 2006). Despite the pervasiveness of informal firms in
developing countries, there has been relatively little research on this subset of firms. Recent papers
(see, for example, Bruhn (2011), Kaplan, Piedra, and Seira (2011), Fajnzylber, Maloney, and
Montes-Rojas (2011), de Mel, McKenzie and Woodruff (2013), Galiani, Melendez and Navajas
(2015), Campos, Goldstein and McKenzie (2015), de Andrade, Bruhn and McKenzie (2016) and
Rocha, Ulyssea, and Rachter (2016)) have attempted to identify the constraints that prevent firms
from registering. Theories on these constraints range from the view that firms decide to remain
informal because the costs of adhering to government regulations, such as those related to taxes and
labor, outweigh the benefits of being formal, such as access to credit, to the view that firms may be
unable to afford the initial entry fees associated with registration.
In this paper, we seek to examine whether an increase in the ongoing benefits and a reduction in
the ongoing costs of being formal, induced by a tax and capital subsidy policy in India, had an
impact on the decision of informal firms to become formal. We also examine whether this impact
depends on firm characteristics including the gender and social caste of the firm’s owner, the firm’s
location and the firm’s access to external financing. While the existing literature has largely focused
on the view that the initial entry costs associated with registration may affect the decision of firms
to formalize, there has been little evidence on how the ongoing costs and benefits from formalizing
affect this decision. Two notable exceptions are Fajnzylber, Maloney, and Montes-Rojas (2011) and
Rocha, Ulyssea, and Rachter (2016), which analyze the impact on formalization of a reduction in
the ongoing costs of being a formal firm induced by a Brazilian tax simplification program for
small firms. However, to our knowledge, there has been no study that analyzes a simultaneous
change in both the ongoing costs and benefits of being a formal firm. The contribution of our paper
is, therefore, to fill this void in the literature. In addition, we are able to analyze whether the
3

primary driver of formalization is a reduction in the ongoing costs or an increase in the ongoing
benefits of being a formal firm.
The context for our paper is India’s New Industrial Policy for the states of Uttarakhand and
Himachal Pradesh through which the central government provided tax exemptions and capital
subsidies to formal firms (both new and existing) starting in 2003. One of the benefits of being
formal is the ability to more easily access formal sources of credit. Therefore, this policy, which
provided formal firms financing for capital investment, represented an increase in the benefits of
being formal. A widely cited cost of formalization is the tax burden on formal firms. The policy’s
tax exemption package, thus, represented a reduction in the cost of being a formal firm. Therefore,
given its impact on the ongoing costs and benefits of being formal, one might expect this policy to
affect the formalization decision of firms. This context is particularly appropriate for studying the
impact of formal sector incentives on the formalization of informal firms. This is primarily because
the policy was directed toward larger formal firms and the aim was not to increase registration by
informal firms. This characteristic of the policy, therefore, reduces the endogeneity concerns that
might arise, for instance, in Fajnzylber, Maloney, and Montes-Rojas (2011) and Rocha, Ulyssea,
and Rachter (2016) where the policy studied specifically targeted small firms, which are mostly
informal.
We use the Economic Census of India, which is a complete enumeration of all firms, both
formal and informal, and a difference-in-differences strategy to analyze the relative change in the
registration status of informal firms before and after the policy change in the states affected by the
policy compared to the states that were not. We find that this policy led to an increase in the
registration of firms. This impact on registration was heterogeneous. Male-owned firms and firms
with owners who are not from historically disadvantaged groups1 were more likely to register in
response to this policy. Firms in urban areas were also more likely to register compared to firms in
rural areas. We also find that firms with access to external financing were more likely to register
following the policy.
1

These are people from Scheduled Castes and Scheduled Tribes.
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To determine whether the increase in the registration of firms was driven by pre-existing
informal firms becoming formal or by the entry of new firms, we use data from India’s National
Sample Survey Organisation’s survey of the unorganized manufacturing sector to analyze changes
in the number of young firms and find that there was no differential change in the states affected by
the policy relative to those that were not. This result suggests that the increase in the registration of
firms was primarily driven by the registration of pre-existing informal firms.
To analyze whether the increase in registration was primarily driven by the tax exemption or
capital subsidy, we examine whether the likelihood of registration varied with the capital intensity
of the firm’s industry. We find that firms in more capital-intensive industries were no more likely to
register, suggesting that, at least in the short run, the primary driver of registration was the tax
exemption.
Overall, our findings support the hypothesis that, even in the absence of any change to the initial
entry costs related to registration, changes in the ongoing costs and benefits of being a formal firm
can affect the formalization of informal firms. Moreover, we find suggestive evidence that changes
in the ongoing costs of being a formal firm may be more effective at inducing formalization than
changes in the ongoing benefits. However, not all firms are responsive to these changes. In
particular, female-owned firms and firms with owners from historically disadvantaged groups are
not as responsive suggesting that further research is needed to understand the constraints that hinder
the formalization of this subset of firms.
The next section of the paper provides a brief overview of the existing schools of thought and
literature on informal firms. Section 3 describes the scheme in India that we study. Section 4
describes the data. Section 5 presents the empirical strategy and results and Section 6 concludes.

2

The Informal Sector
An informal firm is generally defined as one which is not registered with any government entity

and, hence, is not subject to stringent government oversight and regulation. Informal firms are,
therefore, generally able to avoid paying taxes and complying with government regulations such as
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labor regulations and environmental standards. In developing countries, these informal firms
account for a large portion of economic activity. Given the ability of informal firms to avoid paying
taxes, their prevalence can have negative implications for a country’s tax revenues. Therefore, one
incentive for policymakers to reduce the size of the informal sector is the potential to substantially
increase the country’s tax base. Another concern about the existence of informal firms is that this
can result in an inefficient allocation of resources from formal to informal firms (Hsieh and Klenow,
2009). Informal firms can take away market share from formal firms since they are able to operate
with lower marginal costs by avoiding the costs associated with taxes and regulations faced by
formal firms. Other incentives for reducing the size of the informal sector include the potential to
increase compliance with labor and environmental standards.
Given these concerns, policymakers have attempted to encourage the formalization of firms. An
effective policy depends critically on the reasons for the existence of these informal firms.
According to the legalist view, informal firms would like to formalize but are unable to cover the
costs of registration (de Soto, 1989, 2000). The voluntarist view, on the other hand, suggests that
firms voluntarily remain informal in order to avoid the costs faced by formal firms such as taxes and
compliance with government regulations (Maloney, 2004). For these firms, the costs of being a
formal firm outweigh the benefits such as access to credit, contract enforcement, stronger property
rights and eligibility for government programs.
These reasons for the existence of informal firms suggest that encouraging formalization could
be achieved through a reduction of the initial entry costs of becoming formal associated with
registration fees and procedures, a reduction in the ongoing costs associated with taxes and
compliance with regulations, and an increase in the benefits of formalization. In line with the view
that the main barrier to formalization is the initial entry cost, policymakers are increasingly
reducing the initial costs of formalization by streamlining registration procedures and reducing
registration fees in an attempt to reduce the size of the informal sector. According to the World
Bank’s Doing Business report, which tracks reforms in about 189 economies, reforms undertaken
by policymakers resulted in a reduction in the number of days for starting a business from an
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average of 51 in 2003 to 20 in 2015 (World Bank, 2016).
However, the literature on easier and less costly registration processes has generally found that
these have little impact on the registration of informal firms. Bruhn (2011) finds that a reform that
simplified business registration procedures in Mexico and reduced the number of days required to
register a business from about 30 to less than two led to the opening of new firms but had little
impact on the registration of informal firms. Kaplan, Piedra, and Seira (2011) study the same
reform in Mexico and similarly find that it led to the creation of new formal firms but are unable to
prove if these firms were pre-existing informal firms. de Mel, McKenzie and Woodruff (2013) carry
out a randomized evaluation in Sri Lanka and find that providing information about registration
processes and reimbursing registration costs did not increase the registration of informal firms. de
Andrade, Bruhn and McKenzie (2016) also carry out a randomized evaluation in Brazil and find
that providing information on registration and eliminating registration costs had no impact on
formalization. Similarly, Galiani, Melendez and Navajas (2015) find that the elimination of the
initial fixed cost of registration in Colombia was not effective in increasing formalization. One
exception is a study by Campos, Goldstein and McKenzie (2015) who find that, in a setting where
registration had no tax implications for the firm, firms in Malawi registered in response to a costless
business registration intervention.
In line with the results from the literature, data from the World Bank suggest that initial
formalization costs may not be the primary barrier to formalizing. For instance in the World Bank’s
enterprise surveys, the obstacle most frequently reported by firms is access to financing (La Porta,
Rafael, and Andrei Shleifer, 2014). Figure 1 shows that, for both formal and informal firms, access
to financing is the most common obstacle to their operations, and is more so for informal than for
formal firms. About 44 percent of informal firms cite this as their main obstacle relative to about 19
percent of formal firms. In contrast, only about two percent and six percent of formal and informal
firms, respectively, cite business licensing and permits as their main obstacle. It is also notable that,
for formal firms, tax rates are one of the main obstacles to doing business. Despite these
observations, relative to the initial entry cost of formalization, much less attention appears to have
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been given to policies that affect the the ongoing benefits of formalization such as access to credit
or the ongoing costs of formalization associated with taxes and regulatory compliance.
In their randomized evaluation in Sri Lanka, de Mel, McKenzie and Woodruff (2013) gave
some firms a one-time payment if they registered while some firms were given information about
registration processes and offered a reimbursement of the registration costs. As discussed above,
providing information and reimbursing registration costs had no effect on formalization. The
one-time payment, however, increased formalization. Although these results suggest that the initial
entry costs of formalization may not be the main barrier to formalizing, given that the payment was
a one-time event it is not clear that these results should be taken as evidence that the ongoing costs
or benefits of formalization are determinants of formalizing. In contrast, in our paper, we will be
able to directly analyze the impact of a simultaneous change in the ongoing costs and benefits of
formalization induced by a tax exemption and capital subsidy scheme in India. We describe this
scheme in the next section. Furhermore, we determine whether the change in the ongoing costs or
the change in the ongoing benefits of formalization is a more effective incentive for formalization.
Most closely related to our work are Fajnzylber, Maloney, and Montes-Rojas (2011) and Rocha,
Ulyssea, and Rachter (2016). The authors analyze programs in Brazil, which reduced and
simplified taxes for small firms, and find an increase in formalization. Our paper differs from
Fajnzylber, Maloney, and Montes-Rojas (2011) and Rocha, Ulyssea, and Rachter (2016) in two
ways. First, we study a simultaneous change in both the ongoing costs and benefits of being a
formal firm, whereas these two papers study a change in only the ongoing costs. Furthermore, our
context allows us to determine whether reductions in the ongoing costs or increases in the ongoing
benefits of being a formal firm are more effective at increasing formalization. Second, the intended
aim of the tax exemption and capital subsidy policy we study was to incentivize large formal firms
to enter and existing firms to grow in the two states. Therefore, our paper differs from these two
papers in that the policy we study led to the registration of informal firms that were not directly
targeted by the policy, as was the case for the Brazilian programs which specifically targeted small
firms. Thus, we show that a policy that affects the costs and benefits of firms in the formal sector
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without necessarily targeting small, informal firms can still incentivize these firms to register.

3

The New Industrial Policy
In June 2003, the central government of India, in order to attract industrial investments and

generate employment in the states of Uttarakhand and Himachal Pradesh, introduced an incentive
package referred to as the New Industrial Policy for Uttarakhand and Himachal Pradesh that
reduced taxes and provided capital subsidies. Both Uttarakhand and Himachal Pradesh are two of
the smaller states in India and are located in the north of the country. Both states are very hilly and
forests constitute a large proportion of their area. Due to their topography, industrialization was
limited in these two states. In 2000, the two states together accounted for less than one percent of
the number of factories and industrial output in India. The incentive package was, therefore,
introduced to encourage industrialization (Chaurey, forthcoming).
The incentive package included the following.

1. 100 percent excise duty exemption for a period of 10 years from the date of commencement
of commercial production
2. 100 percent income tax exemption for an initial period of five years and thereafter between
25 percent and 30 percent for a further period of five years
3. A capital investment subsidy equal to 15 percent of a firm’s investment in plant and
machinery, subject to a ceiling of 3 million rupees (approximately USD 50,000)

Firms eligible for the package included the following.

1. A new industrial unit in designated areas
2. An existing industrial unit in designated areas if it underwent substantial expansion (increase
9

of at least 25 percent in the value of its fixed capital investment in plant and machinery for
the purpose of expansion of capacity or modernization and diversification)
3. All units in thrust sectors2 irrespective of their location

To claim the incentives, firms had to be registered. The designated areas included (i) Existing
Industrial Estates, (ii) Proposed Industrial Estates, (iii) Industrial Activity in Non-industrial Area
and (iv) Expansion of Existing Industrial Estates. These designated areas were expanded such that
the policy was applicable in essentially any area where industrial activity was possible in the two
states. This, therefore, obliterated the differential treatment given to the thrust sectors. Thus, in
effect, the scheme affected the entire states of Uttarakhand and Himachal Pradesh.
The tax exemptions were applied to the taxes collected by the central government. In general,
the central government taxes firms in India on their worldwide income arising from all sources at
corporate income tax rates between 30 percent for domestic corporations and 40 percent for foreign
corporations. Central excise duty rates range from 8 percent to 16 percent. The tax exemptions,
therefore, implied a substantial reduction in the tax burden of firms.
Firms registered by March 31, 2010 and March 31, 2012 were eligible for the excise duty and
income tax exemptions, respectively. Firms registered by January 7, 2013 were to be eligible for the
capital subsidy but this deadline was later extended to March 31, 2017.

4

Data
The data used in our analysis are from the fourth round (1998), preceding the introduction of

the tax and capital policy, and fifth round (2005), following the introduction of the policy, of the
Economic Census of India. This census is a complete enumeration of all firms in India, including
both formal and informal firms. Since only industrial firms, that is, non-agricultural firms, were
2

The thrust sectors were sectors that were supposed to get preferential treatment irrespective

of firm location.
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eligible for the policy we analyze, we restrict our sample to these firms. The census provides
information on whether or not the firm is registered, the gender of the firm’s owner, the number of
employees and the source of finance. Unfortunately, the census does not provide information on
firm output and inputs (other than labor) and so our analysis is restricted to the variables described
above.
The 1948 Factories Act in India requires firms to register if they have 10 or more employees
and use electricity in their operations or if they have 20 or more employees and do not use
electricity. Firms with numbers of employees below these thresholds are also allowed, though not
required, to register. Thus, most firms with 10 or more employees are required by law to be
registered (see Amirapu and Gechter (2016)) and were, therefore, likely to be already registered
when the scheme came into place. Therefore, the firms most likely to be affected would be smaller
firms that were not required by law to be registered. We, therefore, restrict our sample to firms with
fewer than 10 workers.
Table 1 reports summary statistics for the variables in 1998, prior to the introduction of the
scheme, broken down by registration status. Informal firms tend to be smaller and are more likely
to be rural, have an owner from a historically disadvantaged group and be self-financed, that is,
have no access to external financing3 .
To assess whether changes in registration are driven by pre-existing informal firms rather than
new firms, we use data from the fifty-sixth round (2000), preceding the introduction of the policy,
and sixty-second round (2006), following the introduction of the policy, of India’s National Sample
Survey Organisation’s survey of the unorganized manufacturing sector.4 This survey includes
3

The survey asks firms about their source of finance, with the possible answers being the

government, formal financial institutions such as a bank, non-institutional sources such as a money
lender, other sources such as non-governmental organizations, and self financing.
4

The unorganized manufacturing sector refers to all manufacturing enterprises, both formal

and informal, that are not covered by India’s Annual Survey of Industries. The Annual Survey of
Industries covers firms that have 10 or more employees and use electricity in their operations or
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information on whether the firm has been in operation for fewer than three years which allows us to
analyze differential changes in the entry of new firms following the policy.

5
5.1

Empirical Strategy and Results
Empirical Strategy
We employ a difference-in-differences setup to analyze the impact of the tax exemption and

capital subsidy scheme on registration by firms. We exploit the fact that this scheme was introduced
in only two states, Uttarakhand and Himachal Pradesh. We compare changes in the registration of
firms following the introduction of the scheme in these two states, which we, henceforth, refer to as
the treated areas, to changes in states that were not eligible for the scheme, which we, henceforth,
refer to as the control areas.
The main estimating equation is as follows:

yijdt = β0 + β1 postt ∗ treatd + αj + δd + λt + ijdt

(1)

yijdt is an outcome for firm i in industry j in district d in year t. postt takes on a value of one in
2003, when the scheme was introduced, and afterwards and zero otherwise. treatd takes on a value
of one if the firm is located in a treated district and zero otherwise. αj , δd and λt are industry,
district and year fixed effects, respectively. The main outcome variable of interest is the registration
status of a firm. Standard errors are clustered at the district level to allow for correlations across
firms in the same district. The coefficient of interest is β1 , which is an estimate of the average
differential change in the registration status of firms in the treated areas relative to that of firms in
the control areas in the same industry following the introduction of the scheme .
Our aim is to compare outcomes in the treated areas to outcomes in areas that are similar to the
treated areas such that any differential change in outcomes can be attributed to the scheme. We
define these control areas as all neighboring states (states that share a border with the treated states,
have 20 or more employees and do not use electricity.
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Uttarakhand and Himachal Pradesh). These neighboring states are Chandigarh, Punjab, Delhi,
Haryana and Uttar Pradesh. Figure 2 is a map of India showing the treated and control states. The
control states, like the treated states, are all located in North India. North India and South India are
generally considered to be economically and socially distinct from each other. Therefore, we
consider the neighboring states as valid control areas since they are more similar economically and
socially to the treated states than states in South India and are, therefore, likely to have the same
trends in industrial outcomes in the absence of any differential schemes. Note that, as discussed in
Section 3, the control states were chosen because of low levels of industrial activity and are,
therefore, likely to differ from the treated states in terms of the levels of industrial outcomes.
However, the assumption underlying our strategy is that the control and treated states would have
exhibited similar trends in outcomes in the absence of the scheme. While it is impossible to observe
this counterfactual, below we turn to the usual indirect test of this assumption, that prior to the
scheme the control and treated states had similar trends.
We check whether there were similar pre-trends by making use of the 1990 economic census in
addition to the 1998 census. Unfortunately, information on the registration status of firms is not
available in the 1990 economic census so we are unable to check for the existence of differential
pre-trends in this variable. We check for the existence of differential pre-trends in the other
available variables which include the number of workers, the location of the firm and whether the
owner is from a historically disadvantaged group. Table 2 reports results from the following
regression for these outcomes using the data for 1990 and 1998:

yijdt = γ0 + γ1 D1998t ∗ treatd + αj + δd + λt + ijdt

(2)

where D1998t takes on a value of one in 1998 and zero otherwise, and the other variables are as
described above. γ1 is an estimate of the differential change in the outcome variable between 1990
and 1998 in treated areas relative to control areas. The results in Table 2 indicate that, for each of
the outcome variables, this estimate is small in magnitude and is statistically insignificant,
indicating that there were no differential trends between 1990 and 1998, prior to the introduction of
13

the scheme. Since we find no evidence of the existence of differential pre-trends in any of these
variables, it is unlikely that there were differential pre-trends in registration status as well.
Another potential concern with our difference-in-differences methodology is that, if there were
other policy changes that differentially applied to the treated areas, we would be unable to attribute
any changes in outcomes to the tax exemption and capital subsidy scheme. To our knowledge, no
other policies were implemented in the period we study that differentially applied to the treated
states. Policies such as the Electricity Act of 2003 and the Special Economic Zones Act of 2005
were national policies that affected all of India and, thus, should not have had a differential effect
on the treated states.
5.2

Effect on Registration
We now analyze the impact of the scheme on the registration of firms using the

difference-in-differences strategy. The results from estimating Equation 1 are presented in Table 3.
Column 1 reports the results for the sample of industrial firms. The dependent variable is a dummy
variable which takes on a value of one if the firm is registered and zero otherwise. The coefficient
on the interaction between postt and treatd is positive and statistically significant, indicating that
the scheme led to an increase in the registration of firms in the treated states. The magnitude of the
coefficient implies that the the scheme resulted in a substantial increase of about 27 percentage
points in the probability of a firm registering.
5.3

Heterogeneous Effects
We explore heterogeneity in the impact on registration with respect to various firm

characteristics in a difference-in-difference-in-differences framework. We, therefore, modify
Equation 1 by including an interaction between postt , treatd and a specific firm characteristic.
We first examine heterogeneity by enterprise type. In India, manufacturing enterprises are
classified into three groups: Directory Manufacturing Establishment (DME), Non-Directory
Manufacturing Establishment (NDME) and Own Account Manufacturing Enterprise (OAME). A
DME is a manufacturing enterprise employing six or more workers, at least one of whom is a hired
14

worker and not a household worker. An NDME is a manufacturing enterprise employing fewer than
six workers, at least one of whom is a hired worker. An OAME is a manufacturing enterprise
employing no hired workers. DMEs are, therefore, the most similar to formal firms, which tend be
larger relative to informal firms and to have hired workers. One might, therefore, expect that DMEs
may be the most likely type of firms to register relative to NDMEs and OAMEs since they are
closest to the formality threshold. We consider this hypothesis in Column 1 of Table 4. The
coefficient on the triple interaction term between postt , treatd and a dummy variable for DME
firms is positive and statistically significant, indicating that such firms were most responsive to the
scheme. This result is similar to the result in Bruhn (2013), which studies a Mexican reform that
simplified business registration. The author finds that informal firms with owners with
characteristics similar to those of owners of formal firms were more likely to register following the
reform compared to informal firms with owners with characteristics similar to those of wage
workers. Similarly, we find that the scheme in India had a larger effect on DMEs, which are more
likely to resemble formal firms, compared to NDMEs and OAMEs, which are more likely to
resemble wage workers.
In Column 2 of Table 4, we also find that rural firms were less likely to register than urban firms.
We next explore heterogeneity by the characteristics of the firm owner, specifically gender and
whether the owner belongs to a historically disadvantaged group. The coefficient on the triple
interaction term between postt , treatd and a dummy variable for female-owned firms in Column 3
of Table 4 is negative and statistically significant, implying that female-owned firms were less likely
than male-owned firms to register in response to the scheme. The estimate in Column 4 of Table 4
also indicates that firms with owners from historically disadvantaged groups were less likely to
register. Finally, in Column 5 of Table 4, we assess heterogeneity by access to finance. We find that
firms that were self-financed, relative to firms with access to external sources of finance, were less
likely to register.
Because the characteristics examined above are likely to be correlated, in Column 6 of Table 4
we report estimates from a regression that includes interactions between postt , treatd and each of
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the characteristics. While the coefficient on the interaction with the dummy variable for DME
becomes insignificant, the coefficients on the other interactions remain significant. To summarize,
we find that rural firms, female-owned firms, firms with owners from historically disadvantaged
groups and firms without access to external financing were less likely to register in response to the
scheme.
A potential explanation for the result that firms with access to external financing were more
likely to register is as follows. As long as the net benefit of being formal is positive, it is in the
interest of a firm to borrow to pay the initial registration fees to become formal in order to have
access to the benefits of being formal. Thus, firms that are not credit-constrained, that is, have
access to external sources of financing in the absence of internal funds, are in a position to pay the
initial registration fees and access the benefits of being formal. They would, therefore, be more
likely to respond to a scheme that increases formal sector benefits, which is consistent with our
result.
Note that, even controlling for access to finance, female-owned firms, firms with owners from
historically disadvantaged groups and rural firms were less responsive to the scheme. This finding
suggests that these subsets of firms may face other barriers to formalization. One possibility is that
female-owned firms and firms with owners from historically disadvantaged groups may face
discrimination or other barriers that prevent them from fully realizing the benefits provided by the
policy. Hence, such firms may not register because their expected benefits from formalization may
be lower. For instance, Iyer, Khanna, and Varshney (2013) find that people from historically
disadvantaged groups are significantly underrepresented in the ownership of enterprises and tend to
be smaller and more likely to belong to the informal sector. Further research is needed to
understand exactly what the formalization barriers faced by these firms may be, which is,
unfortunately, not feasible with the data we use in this paper.
5.4

New Firms or Pre-existing Informal Firms?
Our results could be driven by the creation of new firms rather than the registration of
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pre-existing informal firms. Table 5 shows that the share of informal firms fell following the
introduction of the scheme, driven by a relatively larger decline in the number of informal firms
compared to formal firms. However, this result could be consistent with a scenario in which
informal firms exit the market altogether rather than register and become formal. We show that this
is not the case. The increase in registration is primarily driven by the registration of pre-existing
informal firms.
To show this, we look at the age profile of the firms in the treated and control areas before and
after the introduction of the scheme in 2003 using data from India’s National Sample Survey
Organisation’s survey of the unorganized manufacturing sector described in Section 4. Table 6
reports results from a regression where the dependent variable is a dummy variable equal to one if
the firm has been in operation for fewer than three years. The coefficient on the interaction between
postt and treatd is small and statistically insignificant, implying that there was no differential
increase in the number of young firms following the introduction of the scheme. This result
suggests that the increase in registration is not primarily driven by the creation of new firms but
rather by the registration of pre-existing informal firms.
5.5

Tax Exemption versus Capital Subsidy
The subsidy provided by the policy was a capital subsidy equal to 15 percent of a firm’s

investment in plant and machinery. Therefore, this subsidy would have been more salient for firms
with high levels of capital investment. To determine if the increase in registration caused by the
policy primarily occurred because of the tax exemption or the capital subsidy, we check if there was
a differential effect for firms in capital-intensive industries. Such firms would have benefited from
both the tax exemption and the capital subsidy whereas less capital-intensive firms would have
benefited mainly from the tax exemption. Table 7 presents results from a regression that includes a
triple interaction term between postt , treatd and a dummy variable for firms in capital-intensive
industries. We calculate capital intensity using data from India’s National Sample Survey
Organisation’s survey of the unorganized manufacturing sector. For each 3-digit industry, we
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calculate capital intensity as the ratio of the industry’s capital, defined as the total value of
buildings, plant and machinery to its labor, defined as the total number of employees. We define
capital-intensive industries as those with capital intensities above the median capital intensity.5 The
coefficient on the triple interaction term in Table 7 is small and statistically insignificant indicating
that capital-intensive firms were no more responsive to the scheme than less capital-intensive firms.
This finding suggests that the observed impact on registration occurred primarily as a result of the
tax exemption rather than the capital subsidy.
5.6

Effect on Other Outcomes

Next, we look at the impact of the policy on outcomes other than registration status. First, we assess
the effect of the policy on employment by firms in Column 1 of Table 8. We find no statistically
significant difference between firms in treated states relative to firms in control states before and
after the policy. While interpreting this result, it must be kept in mind that we are assessing the
short-run (two years after the policy was initiated) effects of the policy on firms. In Columns 2 and
3, we look at the proportion of firms that had access to formal finance and the proportion of firms
that self-financed their operations. Interestingly, even in the short run, the policy led to an increase
in the proportion of firms that received formal finance and a decrease in the proportion of firms that
financed their operations using their own resources. Columns 2 and 3 provide suggestive evidence
that even in the short run, the policy led to higher access to finance, and might have been one of the
incentives for firms to register.

5.7

Robustness Checks

We now assess the robustness of our estimates. Agricultural firms were not eligible for the tax
exemption and capital subsidy scheme and, as such, there should be no differential change in the
5

Note that we have fewer observations in Table 7 relative to the baseline results because some

industries do not have capital information available in the National Sample Survey Organisation’s
dataset.
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registration status of these firms in the treated states. In Column 2 of Table 3, we report results from
regressions using data on agricultural firms. Reassuringly, there is no evidence of a change in the
registration status of these firms in the treated areas relative to the control areas.
A potential concern is that formal firms in the control areas may have relocated to the treated
areas to take advantage of the scheme. If this is the case, then our results may simply be reflecting
this movement of pre-existing formal firms rather than the registration of informal firms. Since such
relocation is more feasible across bordering districts, we can check the robustness of our results by
restricting our sample to interior districts, that is, districts that do not lie along the borders between
the treated and control states. Column 2 of Table 9 reports the results from this regression while
Column 1 reports the baseline regression for comparison. The estimate in Column 2 is essentially
the same as the baseline estimate, demonstrating that our results are not driven by the relocation of
firms. Furthermore, if the results were driven by the relocation of firms along the borders between
treated and control states, we should see a differential decline in the number of firms located along
the borders relative to the interior of the control states. We analyze this by running a regression of
the log of the number of firms in a district on an interaction between postt and a dummy variable
equal to one if the district shares a border with a treated state. The coefficient on this interaction
term in Column 3 is small and statistically insignificant, confirming that our results are not driven
by relocation.
Also, to check that our results are not driven by any particular control state, we check the
robustness of our results to excluding one control state at a time. These results are reported in Table
10, with the baseline estimate reported in Column 1 of the table for comparison. The estimates
remain virtually unchanged across the different samples.
Another concern is that, if existing formal firms expanded as a result of the reform, there may
have been some spillovers to informal firms that allowed them to become more profitable and
register. In this case, the increase in the registration of informal firms would be due to spillovers
from formal firms rather than a direct effect of the tax exemption and capital subsidy on informal
firms. We hypothesize that, if this was indeed the case, the increase in registration would have been
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higher among informal firms that work directly with formal firms. To test this, we examine if there
was a differential change in registration for firms in industries that tend to have linkages between
informal and formal firms.
The National Sample Survey Organisation’s survey includes the following variables: whether a
firm is a supplier to another firm and whether a firm undertakes any work on a contract basis with
another firm. We use these two variables as proxies for linkages between informal and formal firms.
We define “supplier-intensive industries” and ‘contract-intensive industries” as those with the
fractions of firms acting as suppliers to other firms or working on a contract basis, respectively,
above the medians. Table 11 presents results from regressions that include triple interaction terms
between each of these dummy variables, postt and treatd .6 The coefficients on the triple
interaction terms are statistically insignificant, indicating that industries with linkages between
formal and informal firms were not more likely to experience an increase in registration. These
results, therefore, suggest that the increase in registration was unlikely to have been driven by
spillovers from formal firms.
Finally, since the treatment is at the state level, it may be ideal to cluster the standard errors at
the state level instead of at the district level as has been done in the analysis. However, clustering
assumes that the number of clusters is sufficiently large, which is not the case here as we have only
seven states. The recent econometrics literature has proposed the wild cluster bootstrap-t procedure
as an alternative with less bias when there are few clusters (Cameron, Gelbach, and Miller, 2008).
However, this procedure performs well when there are at least ten clusters. Unfortunately, there is
currently no ideal approach offered in the literature on how to deal with clustered standard errors
when there are very few clusters, as is the case in this paper. Nevertheless, as a robustness check,
we use the wild cluster bootstrap-t procedure to calculate standard errors. The results from this
procedure are shown in Appendix Table A1. The increase in registration in the treated states is still
6

Note that we have fewer observations in Table 11 relative to the baseline results because

some industries do not have information on suppliers and contracts available in the National Sample
Survey Organisation’s dataset.
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statistically significant using this procedure.

6

Conclusion

Despite the prevalence of informal firms in developing countries and attempts by policymakers to
encourage these firms to register, relatively little is known about the incentives to which these firms
are most likely to respond. The little literature that exists on creating incentives for informal firms
to formalize has mainly focused on incentives related to reducing the initial costs rather than the
ongoing costs and benefits of registration. In this paper, we attempt to fill this void in the literature
by looking at the responsiveness of registration to changes in the ongoing costs and benefits of
being a formal firm. Using a difference-in-differences framework, we are able to show that
registration increased in response to a scheme in India that reduced taxes and provided capital
subsidies to formal firms.
This impact was, however, heterogeneous, with the increase in registration concentrated among
firms that were located in urban areas, had access to external financing, had male owners, and had
owners who were not from historically disadvantaged groups. Furthermore, we find suggestive
evidence that the increase in registration was driven primary by the reduction in the ongoing costs
rather than by the increase in the ongoing benefits of being a formal firm.
While the analysis in this paper advances our knowledge about the responsiveness of firm
registration to formal sector incentives, we find that certain subsets of firms are not as responsive to
these incentives. Further work is, therefore, needed to determine the mechanisms behind this
heterogeneity.
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Figure 1: Obstacles to Doing Business
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Figure 2: Treated and Control States
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Table 1: Summary Statistics
(1)

(2)

Informal Firms Formal Firms
Number of workers
Number of hired workers
Rural
27

Female owner
Disadvantaged owner
Self-financed

No. of Firms

(3)

(4)

All Firms

Informal - Formal
-1.755***

1.83

3.58

1.85

(1.35)

(2.49)

(1.38)

0.52

2.04

0.54

(1.19)

(2.51)

(1.23)

0.39

0.27

0.39

(0.49)

(0.44)

(0.49)

0.03

0.03

0.03

(0.16)

(0.17)

(0.16)

0.41

0.28

0.41

(0.49)

(0.45)

(0.49)

0.91

0.76

0.91

(0.28)

(0.43)

(0.28)

4,528, 318

55,925

4,584,243

-1.515***
0.124***
-0.00283***
0.135***
0.157***

Notes: Standard deviations are in parentheses. *** indicates statistical significance
at the 1% level, ** at the 5% level, and * at the 10% level.

Table 2: Pre-trends

post1990*treat

No. of Observations

(1)

(2)

at least six

rural

(3)

(4)

no. of workers no. of hired workers

(5)
historically

workers with

disadvantaged

one hired

owner

0.000327

0.0147

-0.0216

0.00342

-0.0121

(0.00148)

(0.00980)

(0.0176)

(0.0183)

(0.00800)

8,670,916

8,670,916

8,670,916

8,670,916

8,670,916
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Notes: *** indicates statistical significance at the 1% level, ** at the 5% level, and * at the 10% level.
Robust standard errors, in parentheses, are clustered at the district level. All regressions include district,
3-digit industry and year fixed effects.

Table 3: Effect on Registration

post*treat

No. of Observations
Sample

(1)

(2)

registered

registered

0.269***

-0.00132

(0.0337)

(0.0162)

10,932,520

610,663

industrial firms

agricultural firms

Notes: *** indicates statistical significance at the 1% level, **
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at the 5% level, and * at the 10% level. Robust standard errors,
in parentheses, are clustered at the district level. All regressions
include district, 3-digit industry and year fixed effects.

Table 4: Heterogeneous Effects

post*treat
post*treat*DME

(1)

(2)

(3)

(4)

(5)

registered

registered

registered

registered

registered

registered

0.271***

0.366***

0.273***

0.295***

0.319***

0.433***

(0.0338)

(0.0492)

(0.0338)

(0.0284)

(0.0370)

(0.0433)

0.0464**

-0.00636

(0.0220)

(0.0205)

post*treat*rural

-0.115***

-0.119***

(0.0387)

(0.0370)
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post*treat*female

-0.101***

-0.0853***

(0.0192)

(0.0147)

post*treat*disadvantaged

-0.114***

-0.103***

(0.0315)

(0.0304)

post*treat*self-financed

No. of Observations

(6)

10,932,520

10,932,520

10,932,520

10,932,520

-0.0698**

-0.0568**

(0.0274)

(0.0264)

10,932,520

10,932,520

Notes: A Directory Manufacturing Establishment (DME) is a manufacturing enterprise employing six or
more workers, at least one of whom is a hired worker and not a household worker. *** indicates statistical
significance at the 1% level, ** at the 5% level, and * at the 10% level. Robust standard errors, in parentheses,
are clustered at the district level. All regressions include district, 3-digit industry and year fixed effects.

Table 5: Effect on Number of Firms
(1)

(2)

share of informal firms log(informal firms)

post*treat

No. of Observations

(3)
log(all firms)

-0.261***

-0.391***

-0.111**

(0.0258)

(0.0743)

(0.0496)

37,772

36,988

37,772

Notes: *** indicates statistical significance at the 1% level, ** at the 5% level, and * at the
10% level. Robust standard errors, in parentheses, are clustered at the district level. All
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regressions include district, 3-digit industry and year fixed effects.

Table 6: Effect on Firm Entry
(1)
young firm

post*treat

0.00642
(0.0442)

No. of Observations

59,595
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Notes: A young firm is one that has been
in operation for fewer than three years. ***
indicates statistical significance at the 1%
level, ** at the 5% level, and * at the 10%
level. Robust standard errors, in parentheses, are clustered at the district level. All
regressions include district, 3-digit industry and year fixed effects.

Table 7: Heterogeneity by Capital Intensity
(1)
registered

post*treat

0.118***
(0.0256)

post*treat*capital-intensive

-0.0179
(0.0367)

No. of Observations

2,383,675
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*** indicates statistical significance at the
1% level, ** at the 5% level, and * at
the 10% level. Robust standard errors, in
parentheses, are clustered at the district
level. All regressions include district, 3digit industry and year fixed effects.

Table 8: Effect on Employment and Financing

post*treat

No. of Observations

(1)

(2)

(3)

log(no. of workers)

access to formal finance

self-financed

0.0288

0.0345***

-0.0322**

(0.0184)

(0.0112)

(0.0152)

10,932,520

10,932,520

10,932,520

Notes: *** indicates statistical significance at the 1% level, ** at the 5% level, and * at the
10% level. Robust standard errors, in parentheses, are clustered at the district level. All
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regressions include district, 3-digit industry and year fixed effects.

Table 9: Robustness to Relocation of Firms

post*treat

(1)

(2)

(3)

registered

registered

log(all firms)

0.269***

0.270***

(0.0337)

(0.0475)

post*bordering

0.0203
(0.0622)

No. of Observations
35

Sample

10,932,520
all districts in

9,157,922
interior districts in

treated and control states treated and control states

32,379
all districts in
control states

Notes: *** indicates statistical significance at the 1% level, ** at the 5% level, and * at the
10% level. Robust standard errors, in parentheses, are clustered at the district level. All
regressions include district, 3-digit industry and year fixed effects.

Table 10: Robustness to Sample of Control States
(1)

(2)

(3)

(4)

(5)

(6)

registered

registered

registered

registered

registered

registered

0.269***

0.270***

0.276***

0.271***

0.270***

0.251***

(0.0337)

(0.0337)

(0.0337)

(0.0341)

(0.0341)

(0.0335)

No. of Observations 10,932,520

10,837,567

9,590,828

9,779,314

9,409,165

4,918,767

Sample excludes:

Chandigarh

Delhi

Haryana

Punjab

U. Pradesh

post*treat

none

Notes: *** indicates statistical significance at the 1% level, ** at the 5% level, and * at the 10% level.
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Robust standard errors, in parentheses, are clustered at the district level. All regressions include district,
3-digit industry and year fixed effects.

Table 11: Heterogeneity by Linkages with Formal Firms

post*treat
post*treat*supplier-intensive

(1)

(2)

registered

registered

0.104***

0.0978***

(0.0282)

(0.0274)

0.00165
(0.0383)

post*treat*contract-intensive

0.0594
(0.0472)
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No. of Observations

2,383,635

2,383,635

*** indicates statistical significance at the 1% level, ** at the
5% level, and * at the 10% level. Robust standard errors, in
parentheses, are clustered at the district level. All regressions
include district, 3-digit industry and year fixed effects.

A Appendix
Table A.1: Effect on Registration (Wild Cluster Bootstrap)

post*treat

No. of Observations
38

Sample

(1)

(2)

registered

registered

0.269**

-0.00132

[0.017]

[0.913]

10,932,520

610,663

industrial firms

agricultural firms

Notes: *** indicates statistical significance at the 1% level, **
at the 5% level, and * at the 10% level. P-values, in square
brackets, are based on standard errors clustered at the state level
using the wild cluster bootstrap-t procedure. All regressions
include district, 3-digit industry and year fixed effects.

