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Abstract

We investigate the link between industrial deregulation, trade reform and unit-level pro-
ductivity using two unique microeconomic data sets from India. We use disaggregated data on
the dismantling of the the “License Raj” in India (operating from the 1950s onwards) and find
that removal of microeconomic constraints (that accompanied a license to produce) as well a
rise in the threat of potential entry raised output per worker by 8.5%-17%. We also exploit
the chronology of reforms in India and find that industries and firms that were de-licensed in
the 1980s tend to perform better vis productivity after trade liberalization in 1991. We use
an administrative requirement of the “Licensing Raj” to identify the impact of de-licensing –
size-based exemption from licensing requirements. This institutional featureprovides within-
industry variation as well as a specification test – we conduct the analysis for hypothetical
thresholds (that is, we falsely assign firms to the treatment) and find that thereis no size-based
response to de-licensing around these artificial thresholds. We also create a psuedo-panel of
firms and find that our results are robust to firm-fixed effects.
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1 Introduction
I cannot decide how much to borrow, what shares to issue, at whatprice, what

wages or bonus to pay and what dividend to give. I even need government permission
for the salary I pay to a senior executive.

In recent years there has been intense research interest about the impact of trade liberalization

on growth, innovation and productivity as well as the channels through which this impact can occur

(for example,Tybout(1992), Sachs and Warner(1995), Frankel and Romer(1999), Tybout(2000),

Dollar and Kraay(2001), Melitz (2003), Tybout(2001)). Since the entry of China, India and Brazil

into the mainstream of the world economy, research effort has also focused on the impact of trade

reforms on enhancing competition, productivity, growth and measures of socio-economic well-

being (Krishna and Mitra(1996), Delong(2001), Epifani(2003), Panagariya(2002; 2004)) in these

large, developing countries. But questions about the role ofdomestic conditions, institutions and

policies in realizing the benefits from trade reforms are relatively new (for example,Rodrik(2000),

Rodrik and Rodriguez(2001), Rodrik and Subramanian(2004), Rodrik (forthcoming)). The state-

ment above was made by a prominent Indian industrialist in 19691, at the hey day of the “License

Raj” - a regime of close control of private enterprize as well as the use of resources in the Indian

economy. The quotation illustrates the extent of control that a government can exercise and makes

it imperative to ask whether and how domestic policies affected economic outcomes.

In this paper, we study the impact of domestic economic conditions and of trade reforms on

unit-level productivity for the case of India. Using a unique plant-level database and a detailed

policy database spanning both industrial and trade reforms, we measure the first, proximate impact

of the dismantling of the Indian ”License Raj” on (plant-level) output per worker. Then, using the

chronology of industrial and trade reforms, we are also ableto assess the impact of trade reforms

on plants that were de-regulated in an earlier period. Broadly speaking, we ask the question, can

the benefits from trade reform be enhanced by encouraging a more market-driven environment

within domestic industry?

The main finding is that piece-meal industrial deregulationthat took place in India during the

1980s has a positive and significant impact on labor productivity of 8.5-17%. Further, results

using import penetration ratio data suggest that there exists strategic complementarity between

trade liberalization in 1991 and industrial deregulation.That is, plants in industries that were

deregulated tended to fare better after the trade liberalization episode, even after controlling for

1Source:Das(2000), page 168
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potential endogeniety of policy changes.

This paper contributes to the literature by being one of the first microeconomic investigations

of the impact of the “License Raj” in India - a rigid and stern licensing regime, in operation for

40 years. This regime restricted entry into manufacturing industry (i.e. entry was not based on

market forces) and this in turn lead to monopolistic distortions in almost all sectors. It also put

several onerous microeconomic restrictions on licensed firms. The sheer scope and longevity of

the “License Raj” in India make it an interesting program to study. We are able to measure the joint

impact of two mechanisms through which de-licensing in India affected firm-level productivity.

The first mechanism is the removal of direct, microeconomic constraints on the firm (for example,

output limits) which impacted the ability of a firm to become more productive while the second

mechanism is the removal of entry restrictions on the industry as a whole which impacted the

incentives of firms to become productive.

Secondly, this paper exploits the chronology of reforms in India to investigate the relationship

between trade and industrial reforms. The chronology of industrial deregulation in the 1980s, and

trade reforms in the 1990s allows us to distinguish between the two types of reforms and to assess

the relationship between them. Our industrial policy data (to our knowledge, the only compre-

hensive data set on industrial policy) allows econometric estimation of the impact of deregulation

at the four-digit level of industry (the most disaggregatedlevel of the industrial classification). It

allows us to identify which 4-digit industry was deregulated in which year of the 1970s, 1980s and

1990s.

Thirdly, this is one of the first papers to take advantage of the availability of a plant-level data

set for the 14 year period 1980-1994. This is a census of firms in India and has only recently been

made available to researchers. The span of this data allows us to capture the impact of the reforms

of the 1980s and the 1990s and I am able to conduct the analysisat the most disaggregated level

possible.

Use of plant-level data also allows us to use institutional features of the “License Raj” itself

to identify the impact of de-licensing. Plants with assets below a certain defined rupee threshold

were exempt from licensing requirements. Thus in any industry, some firms are “non-licensed” or

“exempt” (since they are below the licensing threshold). Soin industries that were “de-licensed”

by the government, a firm is treated by de-licensing reform only if it was large enough to be under

licensing at the time of the reform. This institutional feature provides within-industry variation

that allows me to identify the interaction between de-licensing and size.
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As a test of an implication of the identifying assumption, weconduct the analysis for hypothet-

ical thresholds (that is, we falsely assign firms to the treatment) and find that there is no size-based

response to de-licensing around these artificial thresholds. Only the official threshold seems to

matter, providing evidence that our results capture the impact of de-licensing, not size.

We also test whether the results are derived from size-basedtrends in productivity (for example,

large firms may grow faster) by including dummy variables forthe percentile in which each firm is

located around the threshold, interacted with year dummies. We find that even after controlling for

these size-specific trends in productivity, there is a differential impact of de-licensing on affected,

large firms.2

Since the data does not allow us to follow a firm over time, we use certain firm-level identifiers

to create a pseudo-panel. We are able to identify several cross-sections of very similar firms in

our sample. Using the pseudo-panel we check the robustness of the results to the inclusion of

firm-level fixed effects.

Deregulation can change investment decisions and productivity by many different mechanisms.

The most intuitive mechanism is a reduction in the price-cost margin of the firm due to (potential)

entry of new firms.Nickell (1996) andDjankov and Murrell(2002) review studies linking product

market competition with firm performance and find a generallypositive impact of competition).

Competition can also increase managerial incentives (Schmidt(1997)) to become more productive

or to innovate/adopt new technologies (Aghion and Howitt(1992), Aghion et al.(1999)). Recent

papers show that distance from the technological frontier matters – more advanced firms increase

innovation in the face of competition (for example, via deregulation) while backward firms reduce

innovation since their probability of keeping out entrantsis low anyway (seeAghion et al.(2003),

Aghion et al.(2004), Aghion et al.(2005)). Other mechanisms through which deregulation can

impact productivity include a rise in capacity utilizationif the firm had excess capacity prior to

deregulation, a change in the capital to labor ratio in case regulation involved restrictions on the

level of capital a firm could use in production, a decline in corruption that releases resources to be

used for productive purposes etc.

There have been many careful studies of productivity in Indian manufacturing during the 1980s

notablyGoldar(1986), Ahluwalia(1991), Balakrishan and Pushpangadan(1994), Balakrishan et al.

2Our results are also robust to the inclusion of a wide varietyof firm-level controls (ownership, organization,
location (urban/rural and state) and wage to rental ratio) as well as industry-level controls (industry fixed effects, entry
for firms belonging to large houses etc) that may affect firm-level productivity and/or be correlated with size. We also
control for industry-level time-varying factors (by including industry-year fixed effects).

4



(2000), Srivastava(1996), Goldar and Kumari(2002). Some of these papers compare productivity

estimates for the 1970s, 1980s and 1990s. However, none of them directly estimate the impact of

policy changes in the 1980s (using an industry-level policychange dataset) on unit-level productiv-

ity. Interest in these reforms has been awakened due to a puzzling empirical result. AsPanagariya

(2002), Panagariya(2004) andDelong (2001) point out, reliable productivity measures show a

sharp rise in productivity levels and rates of growth prior to the 1991 sweeping reforms. In a recent

paper,Rodrik and Subramanian(2004) argue that the structural break in Indian growth came in the

early eighties because there was an “attitudinal shift” on the part of the government toward a pro-

business approach rather than due to actual policy changes like de-licensing. However they do not

use data on policy reform to prove this hypothesis. In an empirical exercise that is complementary

to our study,Aghion et al.(2005) andAghion et al.(2006) assess the impact of entry liberalization

on the productivity of Indian industry during the 1980s and find evidence of increasing inequality

across Indian states. Further, they provide evidence at theindustry-level that de-licensing of Indian

industry lead to higher real output. Due to data constraintsthey assume that a 3-digit industry

is de-licensed if all or part of it was de-licensed in any year. According to the industrial policy

documents that we use to gather data on de-licensing, policywas set at a very disaggregated level

implying that use of a 4-digit classification of industries might provide new insights, along with

the use of firm-level data that we use (as opposed to industry-level).

As with deregulation, trade reforms can theoretically impact the firm through various mecha-

nisms (pressure on the price-cost margin, incentives to innovate, availability of new/better inputs

etc). Empirically, recent surveys (Tybout(2000), Epifani (2003)) show a generally positive impact

of trade reform on productivity. Micro-level studies of thethe Indian trade reform episode, how-

ever, provide mixed results.Krishna and Mitra(1996) use firm-level data for the period 1986-1993

from several industries and find strong evidence of an increase in competition (as reflected in the

reductions in price-marginal cost markups) and some evidence of an increase in the growth rate

of productivity. Balakrishan et al.(2000) use a sample of 2300 firms over the period 1988-89 to

1997-98 to find no evidence of acceleration in productivity growth as a result of the 1991 reforms.

Das(2003) uses standard growth accounting on manufacturing industries during 1980-2000 and

finds no evidence of change in TFP growth following the 1990Šsreforms. More recently,Topalova

(2003) has used a more sophisticated methodology for calculatingproductivity and concludes that

reductions in trade protection lead to higher levels of productivity in Indian manufacturing over

the period 1989-2001. In a recent studySivadasan(2006) uses the same firm-level data as we do
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and finds an 30 to 35% increase in mean intra-plant productivity level in tariff liberalized indus-

tries. There is also a 25% increase in aggregate output growth and a 20% increase in aggregate

productivity growth following tariff liberalization.

We contribute to this broad literature by addressing the question of the interaction between

domestic reforms and trade policy. That is, what happens to firms that faced domestic deregulation

and then faced foreign competition?

It is worth mentioning that while any full story about the impact of a deregulation or trade

reform episode should include details of the mechanism through which the reform affects the firm,

in this paper we focus on the impact of a particular set of reforms, not on the mechanisms through

which this impact might occur.

The paper is organized as follows. Section2 provides details about industrial licensing in India.

Section3 describes our industrial policy data set and the chronologyof reforms as well as the firm-

level data. Section4 presents the empirical strategy. Sections5 and 5.4 present the empirical

results. Section6 concludes the paper.

2 Background on Indian Industrial Policy

2.1 The System

The licensing of industries was one of the major methods to control private enterprise in India.

The mixed economy framework (adopted after independence from Great Britain) mandated a role

for the private sector . However, it was felt that the privatesector would need encouragement to

invest in the desirable areas. Hence industrial licensing evolved as a method to direct investment

in desirable directions.

A license was a document that permitted a firm to continue/begin production in an industry.

It was issued by the Ministry of Industry in New Delhi. Under the Industries (Development and

Regulation) Act 1951 (henceforth referred to as IDRA), all factories3 that were already operating

or wished to operate in a specified list of industries were required by the government to obtain

a license. Licenses were issued only by the Central government. All applications for license

were debated upon by the Licensing Committee consisting of officers from the administrative

ministry (Ministry of Industry), the Planning Commission and representatives of other government

3 Defined as enterprizes that did not use power but employed more than 100 workers or enterprizes that used power
and employed more than 50 workers.
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departments and the Director General of Technical Development (DGTD). This was the nodal body

for technical recommendations.

The scope of a license was fairly broad especially from the late 1960s onwards. Almost by

definition, the licensing regime controlled entry into the industry and hence the amount of compe-

tition faced by a firm. The considerations of the licensing committee while debating a license were

mainly macro-economic in nature and had little to do with themerits of the project. Conversations

with former officials of the DGTD reveal that the most important concern for the licensing com-

mittee while debating a particular case was the “demand-supply situation” of the good–if it was

felt that there was enough existing capacity to satisfy projected demand4 then the application was

rejected, irrespective of the quality of the proposed good and the nature and productivity of the

technology that was proposed to be used. That is, the new project was not assessed on the merit of

its efficiency, productivity or quality. Another importantfacet was the type of the good. There was

a disdain for variety in policy-makers of the time and competition was thought to be wasteful.5

Another important consideration was import and foreign exchange requirements. A large number

of applications were rejected because they required “too” much foreign exchange.

A license also specified the amount of output that a firm could produce. It was conditional on

the proposed location of the project. Permission would be required to change location. The exact

nature of the item to be produced was also specified and the firmneeded to take permission or

another license to change his product mix. Even the kind of technology and inputs that the firm

could use in production (though not specified on the license)was determined because the most

crucial raw materials (steel, cement, coal, fuel, furnace oil, railway wagon movements, licenses to

import inputs etc) were controlled by the government and thefirm needed to get annual allotments

of these for production.

This allocation of important inputs to the firm by the licensing authority was also the main way

in which licensing requirements were implemented. Each andevery firm was allotted a certain

amount of these inputs each year based on the output limits specified on their license. Thus, it was

very difficult for the entrepreneur to produce over the limiton his license since basic raw materials

were allotted to him based on the licensed amount.6

4Detailed information on monthly production, capacity utilization and demand projections were collected by the
Ministry of Industry, the Planning Commission and other agencies.

5Nehru once remarked “Why do we need nineteen brands of toothpaste?” as reported byDas(2000)(page 153)
6 Conversations with former officials reveal that this methodwas thought to be an even more potent force than

physical inspections by bureaucrats. For example, licensing officials reveal that during the actual licensing process
there was almost no verification of the details provided by the entrepreneur. If he stated that his plant was located in
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Another unique feature of the license regime in India was itscomplexity. There were numerous

clauses, conditions and exceptions under which firms/industries could gain exemption from licens-

ing provisions or even exemption from exemption of licensing provisions. The most important

clause at the firm level, which we use in our identification strategy, was that firms with book value

of assets in plant, machinery, land and building below a specified rupee threshold were granted

exemption from licensing. That is, they would not need to apply to the licensing committee and

could produce without any constraints on output, location,technology etc. All other firms were

under the burden of licensing.

2.2 The Effect

The effect of a permanent license to produce (combined with alow threat of potential entry) on

firm-level incentives to reduce costs, modernize technology, improve quality and engage in mo-

nopolistic practices was raised by one committee after another starting from 1965, a mere 15 years

after licensing was implemented. One of the earliest observations were made by theThe Mo-

nopolies Inquiry Commission 1965chaired by K. C. Dasgupta. “.....the requirement of law that

new industries with capital over a specified amount.....could not be started without a license is a

formidable obstacle in the way of new entrepreneurs freely entering the lists.” 7

Further, “The system of controls on the shape of Industrial licensing however necessary from

other points of views, has restricted the freedom of entry into industry and so helped to produce

concentration”.8 The Committee also mentioned the issue of high costs of production in Indian

manufacturing and averred that“... The cost of production remains high due to the fact that top

firms have not exerted themselves sufficiently......securein the belief that in the absence of compe-

tition from abroad there was little risk of losing their market dominance”.9

TheHazari Committee 1967(Hazari(1967)) also found evidence of industrialists pre-empting

licenses. That is, a firm would send multiple applications for the same product. This ensured

that it would be granted at least some of the planned capacityin that item, keeping out rivals.

In no uncertain terms the committee remarked that “The obligation on all units have fixed assets

district A then this was taken as given. However once the license was granted and the entrepreneur was petitioning
the DGTD to allot him his quota of raw materials for the year, each and every aspect of the project was thoroughly
scrutinized to check whether conditions were satisfied. Further any direct assistance from the government (in the form
of inputs, credit etc) legally obligated the firm to send detailed monthly production reports to the DGTD. These reports
were also scrutinized for discrepancies.

7Dasgupta(1965), page 7
8Dasgupta(1965), page 8
9Dasgupta(1965), page 142
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more than Rs. 25 lakhs to take out a license for new articles-applications which can be rejected

out of hand on the ground of sufficientlicensed (not necessarily actual) capacity keeps at bay

existing large undertakings which might have the capacity tooffer competitive products by feasible

diversification. Enterprize plus imaginative understanding of licensing formalities thus enables the

[name of large industrialist] to foreclose the market.”10

Thus, the licensing regime in India affected firm-level productivity and costs through its control

on both the firm’sability and incentivesto innovate, reduce costs, adopt new technology etc. The

direct controls on outputs and inputs affected ability and the indirect control of entry affected

incentives. Even if the direct controls were not implemented fully due to corruption etc, the effect

of the indirect controls on incentives was very large. Licensing restricted entry into most sectors

and created artificial monopolies and oligopolies. The average four-firm concentration ratio in

Indian manufacturing in 1981 was 54.2% compared to 32% for the US in 1977. Even among

developing countries, India seems to be closer to Poland (64.8% in 1988) than Brazil (32% in

1988).

2.3 The two phases of reforms

In the 1980s, the government started relaxing the licensingregime by “de-licensing” certain indus-

tries. From the late 1960s onwards it was starting to get clear that the strangle hold of regulation

on Indian industry was fatal for it and many assessments of the system in the 1960s and 1970s

advocated relaxation of regulations. Certain attempts weremade in the 1970s.11 But it was in

the 1980s that any significant change in the working of the system occurred. Table1 shows the

percentage of manufacturing output and value added that wasde-licensed in each year of the 1980s

and 1990s. We also show the percentage of factory output and value added that was de-licensed

This piece-meal approach to reforming industrial policy continued through the 1980s. In 1991,

the Indian economy faced a balance of payment crisis and was forced to take loans from interna-

tional organizations. Under pressure from these organizations, the biggest de-licensing episode oc-

curred. Almost all industrial licensing was removed (otherthan for 16% of manufacturing output).

Along with this, there was across the board reductions in tariffs and rationalization of non-tariff

10Hazari(1967), paragraph 13.5
11The first “de-licensing” of firms was done in 1966 and by 1969, 41 items were de-licensed. However in 1973,

these industries were licensed again and it was only in 1975 that the second phase of de-licensing began when 21
industries accounting for 3% of manufacturing output were de-licensed. I tried using this reverse de-licensing episode
as a specification test but the magnitude of the episode is toosmall to provide enough variation to identify the impact
of de-licensing.

9



trade barriers. The rupee was de-valued by 22% (from Rs. 21.2 against the dollar to Rs. 25.8). The

sheer scale and scope of the reforms were so large that this reform episode has been the one that

has caught the imagination of policy-makers and researchers alike.

3 Data

The data used in this paper comes primarily from two sources.In order to measure changes in

the competitive environment faced by a firm (the right hand side explanatory variable), we have

collected a detailed data set of industrial policy in India (to our knowledge, the only one existing)

from the 1970s onwards. Using this data, we can identify which four-digit industry underwent

reform (freedom from licensing requirements) in each year from 1970-1990.

The main source of data was internal government publications and notifications issued to ad-

minstrative minstries. Some commonly available publications like the Economic Survey were also

used. Common publications, however, do not reveal the level of detail about the conditions under

which firms were eligible to avail of certain policies (for example, size-based exemption from li-

censing at the firm-level). In several cases, important instances of reforms are not mentioned in

common publications or are disguised as administrative changes (rather than the outright reforms

that they were). Due to lack of political consensus on the need for reforms, reforms in the 1980s

were white washed and it is hard to get a sense of just how far-reaching these were from publica-

tions like the Economic Survey. Study of government notifications, memos etc provided insight

into the ideology of policy-makers and provided rich detailthat we exploit in our identification

strategy.

The relative obscurity of the sources and publications needed to assess the true impact of the

reforms, as well as the perception (carefully fostered by the government) amongst academics,

journalists and politicians that these reforms were small,scattered administrative changes that had

no real impact are reasons for why there has not been a single detailed empirical study of these

early reforms. They have been referred to as “reforms by stealth” in recent writings. Table1

shows the quantum of de-licensing that took place on variousyears in the 1980s and 1990s and

brings forward two important points that challenge the predictions of other studies on India. The

first is that with respect to the percentage of manufacturingoutput that they affected, the reforms

of the 1980s were quite significant. Cumulatively, 23% of output and 22.8% of employment had

been de-licensed as of 1990. Hence, studies that ignore pre-1991 changes in the licensing regime
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provide misleading estimates of the impact of the 1991 crisis. Secondly, de-licensing in 1991

was not “across the board” as is the common assumption in moststudies. 16% of manufacturing

output and value added were still under compulsory licensing post-1991. Some of these industries

were gradually de-licensed in 1993 and 1994. But studies thatignore the actual chronology of

de-licensing post-1991 also overstate the impact of the 1991 crisis.

To measure the left-hand side variable—-productivity of the firm—- we use a rich and rarely

used establishment-level database. The source for establishment-level data for this study is the

Annual Survey of Industries conducted by the Central Statistical Organization (CSO), a department

of the Ministry of Programme Planning and Implementation, Government of India.12 We obtained

this data for the 14 year period 1980-81 to 1994-95. The length of our data allows us to cover all

the reforms of the 1980s as well as the major reform episode of1991.

The survey covers all factories registered under the Factories Act 1948. Note that the survey

covers only the formal sector in Indian manufacturing. The ASI frame can be classified into 2

sectors-the census sector and the sample sector. Units in the census sector are covered with a

sampling probability of one while units in the sample sectorare covered with probabilities one-

half or one-third. For our analysis, we use data on all establishments as defined by the Industries

(Development and Regulation) Act 1951 since these units werethe ones that came under the ambit

of industrial licensing. These are units that employ 50 or more workers and use power in the

production process or units that employ 100 or more workers without the aid of power13. Since we

use log of output per worker, observations for which the output or worker figures are less than or

equal to zero are excluded from the analysis . Further, 42000firms are listed as being closed in the

year of the survey and these are also excluded from the analysis. The data is reported on a financial

year basis. That is, 1980-81 refers to the period between 1 April 1980 and 31 March 1981.

The sampling probability of the data that we use for our analysis are summarized in Table2.

Nearly 80% of our data has a sampling probability of one. On average there are around 15000

units a year corresponding to a population of 20000 units. Note that the sampling scheme changed

in 1987. In all our analysis, we weight observations using the multiplier or the inverse sampling

probability to adjust for sampling frequency.

12 A recent paper that has utilized this database isSivadasan(2006) who calculates the impact of the trade and
foreign investment reforms that were done in 1991 on total factor productivity in Indian manufacturing. Most other
papers (for example,Aghion et al.(2006)) use ASI data at the industry-state level.

13 The non-factory units that we exclude are large in number (anaverage of 30% over our time period) but ac-
count for only 14% of total output and 18% of employment in registered manufacturing. I did run some of the basic
regressions on the main sample and the results are unaffected. These are available upon request.
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Trade data are obtained from Das (2003). Das computes the tariffs and import penetration

ratio for 3-digit Indian manufacturing industries, for thefour phases 1980-81 to 1985-86, 1986-

87 to 1990-91, 1991-92 to 1994-95, and 1995-96 to 1999-00.14 Das(2003) defines the import

penetration rate in industry j, year t asIPRjt = Importsjt/(Productionjt + Importsjt −Exportsjt ).

Thus, this measure captures both tariff and non-tariff barriers. AsDas(2003) points out, the latter

were quite important in the Indian trade regime.

Summary statistics of our key variables are presented in Table3. Real output is the value of total

output measured in 1993-94 prices. The deflator used is the sector specific wholesale price index

at the three-digit level of industry classification.15 Labor is measured as the number of employees.

We present summary statistics for two types of firms – firms with assets less than a certain threshold

level (exempt firms) and firms with assets above this threshold (not exempt firms). As we detail in

Section4, these two types of firms are important to our identification strategy. Further, we show

the summary statistics for three important sub-periods. The period 1980-83 is pre-reform with

no industrial or trade policy changes. During 1984-90 therewas industrial deregulation and the

1991-94 period was characterized by industrial deregulation and trade reforms. The table brings

to attention the sheer number of small (exempt) firms in the economy and large ex ante differences

between large and small firms. It also shows us that while bothsmall and large firms become

more productive over time (average log of real output per employee and real output are rising over

time while average employment is falling), the difference between exempt and not exempt firms is

increasing over time. For example, from sub-period 1980-83to 1984-90 to 1991-94, the difference

in real output of not exempt and exempt firms rose from Rs. 10 million to Rs. 11.2 million Rs.

14.1 million while the difference in employment fell from 2000 to 1500 to 1342. Thus, this table

provides a crude illustration of our empirical strategy.

4 Identification Strategy and Estimation Equation

4.1 Estimation Equation

The prediction that we want to test is that a more competitive, deregulated, market-driven domestic

environment forces firms to raise their investment in productivity-enhancing technology and hence

14 Das(2003) calculates these measures of trade for 72 three-digit industries. In order to be able to use all industries
in our analysis, we use the average of the trade measure for the corresponding two-digit industry and in some cases,
the economy average.

15 Source: Various issues of the Reserve Bank of India Bulletin
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leads to higher productivity. A removal of licensing requirements (that lead to free entry and

removed microeconomic constraints on licensed firms) from an industry led to a more competitive,

market-driven environment and allows us to test the prediction. After controlling for industry and

year effects, the estimation equation that this translatesinto is given by

yi jts = β0 +α j +δt +β1Delicensejt + γTradejt +ηXi jts + εi jts (1)

HereYi jts is the log of output per worker for a factoryi producing in industryj, located in state

s at timet. Delicensejt is an indicator that takes in a value of one in all years starting in yeart if

industry j was de-licensed in yeart. Coefficientsα j , δt are industry and year effects respectively.

The variableTradejt is a variable measuring openness to international trade (weuse negative log

tariffs as well as import penetration ratio). The vectorXi jts contains other firm, industry and state

level controls. We explain these controls in detail in Section4.2.

For several reasons the OLS estimation of Equation1 may give biased, inconsistent estimates.

The main explanatory variableDelicensejt varies at the 4-digit industry level. Political economy

factors like political affiliation, lobbying power are alsoat the industry-level and these might af-

fect whether industry j gets de-licensed. Industry-year fixed effects may capture some of these

unobservables, but in order to get reliable estimates we need within-industry variation.

The other reason has to do with the nature of the reforms in the1980s. The reforms of the 1980s

have been characterized by some as “reforms by stealth”. There was no consensus for economic

reforms in the 1980s. It is clear from policy documents that the government was at pains to portray

the changes of the 1980s as a continuation of the existing system even though these were dramatic

changes that veered away from the high-regulation, socialist paradigm in operation. Under these

circumstances it is possible that the government was choosing industries for deregulation based

on certain characteristics that either raised the chances of the success of the reforms (for example,

picking high productivity industries) or that minimized social costs in case of failure (for example,

picking high technology industries to minimize employmenteffects).

We use an institutional feature of the licensing regime in India to get estimates of the impact

of de-licensing. The most important variation was size-based difference in application of licensing

provisions. In particular, firms that had assets in plant andmachinery, land and building less

than a certain amount were exempt from industrial licensingrequirements. We define the variable

NotExemptto describe firms that were under the burden of licensing provisions.
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NotExempti =































1 if firm i has assets greater than Rs. 30 million between 1980-81 and 1982-83

1 if firm i has assets greater than Rs. 50 million between 1983-84 and 1989-90

1 if firm i has assets greater than Rs. 150 million after 1990-91

0 otherwise

The criterion for exemption was in terms of the original rupee value of assets in plant and

machinery, land and building owned (or proposed to be owned)by the firm. This definition was

constant for all industries. That is, an exempt firm in industry A would face the same threshold as

an exempt firm in industryB. Over our sample period 1980-1994, the rupee value of this definition

was changed twice-in 1983-84 and 1990-91.16 Note that inflation in the price of land or machinery

would not change the exempt/not-exempt status of the firm since this was based on the original or

book value of assets (not current value).

This size-based exemption from licensing was an important component of the government’s

strategy to promote the growth of smaller firms that would be main engine of employment genera-

tion in the manufacturing sector. These firms would also satisfy consumption needs of the economy

and would be a mechanism to spread economic growth to far-flung regions of the country. Further,

this was also a pragmatic decision so that the administrative burden of the licensing regime did not

grow too large. By the late-1960s, as the manufacturing sector took off, there were reports of long

delays in the grant of licenses. By giving exemption to some firms, the intent was to lessen the

sheer volume of applications that the licensing authority had to process.

Note that these exempt firms could enter and operate in any industry and without restrictions

on output or investment as long as they stayed below the threshold even though their industry of

operation was under licensing.17 So pre-reform, there were two types of firms within the same

industry – exempt and not exempt. After de-licensing reform, all firms were de facto exempt from

licensing.

16In May 1990, in an Industrial Policy statement the government raised the exemption limit to Rs. 500 million.
However, in November 1990 a new government came to power and by April-May 1991, the foreign exchange crisis
was taking hold. Given these two factors, the implementation of the May 1990 statement in actual practice is in doubt.

17In some cases, certain additional conditions like upper limits on foreign exchange requirements for the project
needed to be fulfilled in order for the firm to be “exempt”. But these conditions were by and large easy to fulfill and
according to officials, a large number of firms were able to take advantage of this scheme.
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Thus the actual equation that we estimate is

yi jts = β0 +α j +δt +β1Delicensejt +β2NotExemptit (2)

+β3Delicensejt NotExemptit + γTradejt +ηXi jts + εi jts

This identification strategy allows us to deal with the problem that industry-level un-observables

may makeDelicensejt correlated with the error term. Further, the estimation equation takes ac-

count of the possibility of spillovers and the importance ofsize on a firm’s productivity by includ-

ing Delicensejt andNotExemptit separately. The working of the licensing regime was such that all

firms within an industry were affected by it. That is, even small, exempt firms would be affected –

directly or indirectly – by licensing and hence by de-licensing. A small firm might gain productiv-

ity after the de-licensing of its industry from being able toproduce at any scale (and not have to be

small in order to maintain its “exempt” status), but also dueto the entry of large firms that make it

necessary to become more productive. The equation allows for these spill-over effects. That is, it

is possible that the productivity of both small(exempt) firms as well as large (not exempt) increased

after de-licensing of their respective industry. All that the identification assumption requires is that

thegap in productivity between large and small firms rise. We might expect this to happen given

that licensing protectedNotExempt= 1 firms from entry as well as constrained them in output and

that small firms that did not have either the protection or theconstraints.

Size is a very important determinant of firm productivity as well as other characteristics and it

is very likely that there are immense size-based differences in the characteristics of firms. That is,

small firms might be systematically different than large firms. The estimation equation allows for

these size-based differences (by including exemption status as a separate variable, rather than just

the interaction of exemption status and de-licensing).

One potential concern remains that we might simply be capturing size-based differences in

absolute (or trends) in productivity. Graphically, Figures1, 2, 3, 4 and5 show trends in productivity

of exempt and not exempt firms that are in the 10th, 20th, 30th and 40th percentiles around the

threshold for licensing. The figure shows that for the closest deciles (the 10th and 20th), trends

in real output per worker are quite similar in the pre-reformperiod (1980-84). Further for all the

deciles, there are no sudden jumps in the productivity of exempt firms though the general trend

is increasing. This implies that even very large, close-to-the-threshold exempt firms do not see

any sudden or major jumps in productivity in the post-reformperiod. These figures suggest that

our results are due to a differential response to de-licensing around the threshold rather than the
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response to some factor that might have affectedall large firms irrespective of whether they are

exempt or not exempt from licensing.

Interpretation of Coefficients

The industrial licensing regime in India affected both the ability as well as the incentives of a

firm to invest in productivity. The controls on the amount of output, the location of the plant,

the technology used etc directly controlled the ability of afirm while controls on entry into an

industry affected incentives. When an industry was de-licensed, both these controls were removed

simultaneously. In this context, the coefficientβ3 captures the impact of the relaxation of both

direct and indirect controls on firms. That is,β3 measures the impact of de-licensing on a non-

exempt firm’s productivity because of relaxation of output,locational and other constraints as well

as the impact on productivity due to more competition and a higher threat of potential entry.

The first mechanism–relaxation of direct controls on the ability of a firm–makes sense since

only the not exempt firms were under the burden of fulfilling onerous conditions on output, lo-

cation etc while exempt firms were not (as long as they maintained assets below the government

definition). Thus, there is differential impact on these twotypes of firms within an industry of

de-licensing.

The argument with regard to the second mechanism–higher threat of potential entry–is more

nuanced. One might argue that if there were no barriers to entry as a small, exempt firm while

there were huge barriers to entry as a large, not exempt firm (in the form of the cost of procuring

a license) then no firm would want to enter as a not exempt, large firm in the pre-reform period.

All firms would enter small and would grow until they reach thethreshold amount of assets. This

means that de-licensing will not increase entry into the ranks of not exempt firms while exempt

firms have free entry both pre- and post-reforms. If this werethe case then our identification

strategy does not capture the impact of entry deregulation on the productivity of firms.

However, the argument above assumes that there are no costs to entering as a small, exempt

firm. This assumption is not likely to be true because a license to produce was only one in a whole

package of permissions and permits that a firm needed to get inorder to commence production.

For example, in order to get exemption firms needed to agree toan upper limit on foreign exchange

requirements. Further, on the basis of the recommendationsmade by the licensing committee, the

firm had to get allotments of essential raw materials from another committee that was in charge

of allocations. Similarly, the firm needed to go through a separate procedure to get permission to
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procure foreign exchange and to import any raw materials or machines. Further, the firm needed to

get financing for its project but applied to financial institutionsaftergetting all the required permits

and licenses. All these procedures and permissions were more likely to be more difficult and costly

for a small firm. So if a firm decided to enter the industry as small, the firm not only suffered the

loss of economies of scale but also faced additional costs ofbeing small. Thus, while there were no

explicit entry barriers into the exempt category of firms, the other accoutrements of the licensing

and trade regime created entry barriers and it is by no means obvious that a firm would always

want to enter small in size, pre-reforms. This means that de-licensing of an industry reduced entry

barriers for both of exempt as well as not exempt firms.

4.2 Controls

In this section we talk about the controls that are included in theXi jt variable in Equation3. We use

our industrial policy database to control for policies thatmay affect the ability and/or incentives of

the firm to raise its productivity.

Policies regardingdominant firms and firms belonging to large and/or foreign owned in-

dustrial houses. Control of large private industry was an important objective of policy in India.

The main objective was to prevent the concentration of economic power in a few private hands.

Since the inception of the licensing system, certain large industrial houses were considered dan-

gerous and hence all licensing proposals from these houses were treated with suspicion. In 1973,

the government streamlined its policies regarding large industrial houses and announced a list of

industries in which large and/or foreign owned houses were allowed to operate18. We control for

this list of industries in which large and/or foreign owned houses were allowed to operate. We

define

Largejt =







1 if industry j was open for large houses in yeart

0 otherwise

We also include controls forownership and organization structureandlocation of the firm.

Controls for these are included since the ability to take productivity enhancing decisions and the

flexibility that a firm has in adapting to a changed policy environment may depend on whether the

firm is for example, owned by the government or by the private sector or if it has access to urban

infrastructure.19

18Even in these industries, the stated policy was one of preference for non-large firms. If a large house wanted to
set up a firm in an industry not on this list then it would have toundertake an export obligation of 60-75% of output.

19For ownership, there are 6 categories-owned by central government, owned by state government, jointly owned
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We include theaverage price of capital relative to price of labor in a state s in year t in

the controls. This is a proxy for the capital-labor ratio andis included because we are concerned

with the relationship between the size of the firm and the productivity of the firm. In particular,

productivity of the firm as measured by output per worker may be determined by its size. If we were

to measure size by output then this would be true by definition. Our definition of size however,

is based on the assets of the firm in plant and machinery. But it is still possible that output per

worker (our measure of productivity) is affected by capitalper worker (for example, in any linear

homogeneous production function) and so size (and hence exemption status) and productivity are

directly related. We cannot directly put the capital-laborratio in our estimation equation (since

the variableNeit is a function of capital). So we need a proxy for the capital tolabor ratio in our

estimation equation.20

5 Results

5.1 Main Results

In Table5 we present our baseline results for the estimation of Equation 3. In each specification

we have included all the controls mentioned in the previous section. These regressions are within-

industry. That is we are estimating a firms performance relative to the average performance of

the 4-digit industry to which the firm belongs. We have also included year and state fixed effects.

Standard errors are clustered around four-digit industry.

Column 1 of Table5 shows the results of our main specification on the sample of factories.

Thus we see that on average, firms that were not exempt from licensing and were in de-licensed

industries had 17.2% higher labor productivity. Our estimate is significant at the 1% level. That is,

industrial deregulation leads to a significant rise in the firm productivity. The coefficient on tariffs

is positive but is not significant.

by state and central government, wholly privately owned, joint sector firm with majority private ownership and joint
sector firm with majority public ownership. Organization includes individual proprietorship, joint family run, other
partnership, public limited firm, private limited firm, public corporation, co-operative society and other. For location
there are three categories - urban, rural and metropolitan.

20 We use the deflator for net fixed capital formation (with base 1993-94)(Source: National Account Statistics)
as a proxy for the price of capital. In our unit-level data we have the wage bill as well as the number of workers
employed by each unit. So we are able to impute the annual wagerate that a firm has to pay. Since this wage rate is in
nominal terms we deflate it so that it has base 1993-94 (similar to our measure for price of capital). The reason why
we use state-year averages of this cost ratio is because firm level cost ratios might be endogenous with technology and
productivity choices of the firm. Further, labor laws (for example, minimum wage) and their implementation is at the
state level. So the average cost ratio captures the major institutional features of the labor market in India.
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In Column 2 of the table we present regression results for the period 1980-90. An important

point of our analysis is that the reforms of the 1980s have been unfairly ignored by the literature.

So it would be interesting to see the impact of those piece-meal reforms on productivity, not the

path-breaking reforms of 1991. We find that the average firm that was treated with de-licensing

during the 1980s did better than a non-treated firm. However this effect is significant only at the

18% level. The total impact of de-licensing on Not Exempt firms (β1 + β3) is very small for the

period 1980-90. One possible rationalization for this small impact on productivity during the 1980s

could be the lack of an enabling environment. That is, a rise in domestic competition can change

the incentives of the firm to raise its productivity but this effect is reinforced by other factors. One

such important factor that we will investigate is competition from abroad i.e. trade reform.

In Column 3 of the table we subject these baseline results to a strict robustness check. We

are worried that there may be industry specific time trends inproductivity and that is the reason

for the positive coefficient onβ3. So we include 2-digit industry-year fixed effects in our base

model. Since de-licensing policy was decided and implemented at the 4-digit level of industry and

so we can still identify the coefficient onDejt . We find that the coefficient on the interaction of

exemption and de-licensing is positive and significant. In an even stricter test of our identification

strategy, in Column 4 we include 4-digit industry-year fixed effects in the estimation and find our

results robust. However, we can not identify the coefficientonDejt. Thus even after correcting for

industry-specific time trends we still find an effect of de-licensing on not exempt firms.

That our results are robust to industry-year fixed effects becomes important because in all the

specifications, the average impact of de-licensing on exempt firms in the industry (the coefficient

onDejt ) is negative. This may point toward the fact that governmentwas choosing low productivity

industries for de-licensing.

Our results also show that (β1 + β3) is positive for all the specifications. That is, the average

impact of de-licensing is large and positive for firms that were not exempt from licensing. This is

expected given that non-exemption from licensing meant that these firms had to pay higher entry

costs (in the form of obtaining the license) as well as onerous microeconomic constraints that were

imposed on them.

From Table5, the role of exemption status also becomes clearer. In all the specifications the

coefficient onNotExemptit is large and positive. That is, not exempt firms had higher productivity

than exempt firms in licensed industries. This could be a reflection of the economies of scale

enjoyed by larger firms.
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5.2 Controlling for trends in productivity

One concern with the analysis so far is that the industry-year fixed effects basically capture the

trends in productivity of small, exempt firms (since these firms are large in number and are likely to

heavily influence average productivity of an industry). So we are worried that a positive coefficient

on β3 simply captures an upward trend in the productivity of largefirms. Further, the negative

coefficient onDejt also raises the possibility that the trends in productivityof small firms might

diverge from those large firms and that this gives rise to our results.

In Column 5 of Table5 we subject our results to a very strict robustness check. In order to

capture these size-based trends in productivity, we include size percentile effects interacted with

year in the estimation of Equation3. We define a variableSizexi as follows.

Sizexi =







1 if firm i is in the x-th percentile of firms around the threshold

0 otherwise

Thus each size category includes firms above and below the threshold, in a band around the

threshold. This allows us to identify the coefficient onNeit and capture any other size-based trends

in productivity. We see that even after correcting for size-specific trends in productivity, there is an

11% higher productivity for Not Exempt firms in de-licensed industries.21

5.3 Do arbitrary thresholds matter?

An implication of our identification assumption is that if wechoose arbitrary thresholds for exemp-

tion from licensing, then we should not find any variation in the response of firms to de-licensing

around these arbitrary thresholds. That is, if the true threshold matters then randomly chosen

thresholds should not. We find that this is true in our data. The significance level of the interaction

coefficients when plotted against distance from the actual threshold takes a bell-shape. That is,

the interaction between de-licensing and the random threshold (both above and below the actual

threshold) is insignificant far from the actual threshold and rises in significance as we approach the

true threshold.
21When we control for industry-year effects (Table5), we are worried that the time paths of growth might be highly

dissimilar across industries and we wish to control for that. An additional concern might be that that industries in
different states may have different time paths of growth. This could be due to different growth paths of infrastructure,
financial markets, labor laws, wage to rental ratios etc in different states. These factors may affect the incentives and
the ability of firms located in different states differently. If de-regulated industries are disproportionately located in
states that have higher growth rates of these variables thenwe maybe falsely attributing this to the reforms (rather than
to the growth of these variables). We find that after controlling for three-way 3-digit industry, state, year effects the
average affected firm (withNeit Dejt = 1) still has higher productivity than others. These resultsare available upon
request.
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In order to conduct this specification test we use the following methodology. The actual ex-

emption threshold is in nominal rupees and this nominal value was changed twice over our time

period. Given the span of the data and possibility of inflation, we can not use absolute deviations

from the actual threshold to generate our hypothetical thresholds.

We generate our hypothetical thresholds in the following way. For each year and conditional

on actual exemption status, we sort firms according to their assets in plant, machinery, land and

building. Then we take the rupee amount below which there are10% of the firms in that year and

assume those firms are Exempt from licensing requirements. That is, we take the 10th percentile as

our first threshold. This means that 10% of actually Exempt firms are treated as Exempt and 90%

of actually exempt firms are treated as Not Exempt. Similarly, the next threshold is defined as the

rupee amount of the 20th percentile and hence 20% of actually Exempt firms are treatedas Exempt

and the other 80% are shifted into the Not Exempt category. Thus at the 90th percentile, we treat

90% of actually Exempt firms as exempt and 10% of actually exempt firms as Not Exempt.

Similarly we sort the firms above the actual threshold in eachyear according to their assets and

take the various percentiles as our cut-off points. Thus thefirst cut-off above the actual threshold

shifts 10% of the actually Not Exempt firms as Exempt, the second cut-off shifts 20% of actually

Not Exempt firms into the Exempt category etc.

Thus we continually shift firms from the Not Exempt category into the Exempt category as we

approach the actual threshold and then go beyond it.

We defineNE(x)it = 0 if firm i is in the xth percentile in year t, 1 else and estimate the equa-

tion below for different values of x

yi jts = β0 +α j +δt +β1Dejt +β2NE(x)it +β3Dejt NE(x)it +ηXi jts + εi jts (3)

We conduct this specification test on the years 1980-91. Size-based exemption from licensing

was completely removed during the 1991 reforms. That is, allfirms in licensed industries were

licensed and all firms in de-licensed industries were de-licensed. This means that this robustness

test is valid only for the period in which exemption from licensing is an issue for firms.

In Table6 we present the coefficients, standard errors, t-statisticsand z-statistics for the inter-

action termDejt NE(x)it . If our identification strategy is valid then the interaction terms should

be insignificant far from the actual threshold and should become more significant as we approach

the threshold from either side. As can be seen the interaction coefficient is not significant at either
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extremes and rises in significance as we approach the threshold. Further as can be seen in Figure6

where we plot the coefficient estimates and their confidence interval on distance from the actual

threshold, the confidence interval of the coefficients is very large at the extremes and narrows as

we approach the actual threshold. That is, the coefficients are much more precise near the actual

threshold than away from it.

This specification test confirms that we are capturing actualvariation in productivity around the

threshold for exemption due to de-licensing reform, ratherthan size-based differences in produc-

tivity. If the official threshold matters only because it separates large (productive) firms from small

(unproductive) firms, then this should be true for other hypothetical thresholds too. However, this

is not the case with our data.

5.4 The Relationship between Trade and Industrial Reforms

The chronology of reforms in India allows us to analyze the relationship between industrial and

trade policy reforms. In the 1980s, policy was geared towardderegulating industry to reduce

administrative burden as well as unnecessary checks on firm-level decision making. There was

little interest in trade reforms and the changes in trade policy that occurred were primarily of the

nature of streamlining of the system, rationalization of administrative procedures etc. It was only in

1991, under pressure from international organizations, that the first steps were taken towards trade

reforms. Following the industrial policy statement of August 1991, there were across-the-board

tariff cuts bring down the average un-weighted tariff to 60%.22

Given this chronology of events an important question that arises is what happened to the

industries that were deregulated in the 1980s post-trade reform? In this section we will try to

assess the impact of the 1991 changes in industrial and tradepolicies on firm-level productivity.

In Column 1 of Table7 we present a simple estimate of the post-1991 performance offirms in

industries that were de-licensed in the 1980s .

D80jt =







1 if industry j was de-regulated in years≤ t of the 1980s

0 otherwise

That is, theD80jt variable is the same as theDejt variable. We simply don’t include the industries

22The strength of pre-reform trade barriers and hence the scope of the reforms can be gauged from the fact that
according toPanagariya(2004), in 1990-91 the highest tariff rate stood at 355%, the simple average of all tariffs at
113% and the import-weighted average of tariff rates at 87%.
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that were deregulated in 1991 and 1993. Our estimation equation is

yi jts = π0 +δt +α j +β0D80jt +β1NotExemptit +β2Post91t (4)

+β3D80jNotExemptit +β4D80jNotExemptit Post91t

+ηXjts + ε jts

The coefficientsβ0, β1 andβ3 have similar interpretations as in Equation3. The coefficient on

NotExemptit D80jt is the impact of de-licensing, pre-1991, on the firms that were affected by it .

The coefficientβ4 then measures impact of deregulation (conducted in the 1980s) on the affected

population of firms in the post-trade reform period (Post-1991). Column 1 of Table7 shows that

this estimate is positive and significant. That is, the average productivity of affected firms (not

exempt from licensing and in de-licensed industries) in thepost-trade reform period was 8.8%

higher than that of firms that were not deregulated during the1980s. In the second column of the

table, we include the variableD80j ∗Post91t . We are worried that without this term, the coefficient

on Notexemptit D80jPost91t might be capturing differential trends in productivity in de-licensed

industries, post 1991. As Column 2 shows, the coefficientβ4 declines in magnitude after we control

for this and significant at the 16% level.23

We also use two measures of trade reforms which vary at the industry level. In Columns 3

and 4 of Table7 we present the results of estimating the following equation. Column 3 uses

Tradejt = −Log(Tari f f s) jt while Column 4 usesTradejt = IPRjt .

yi jts = π0 +δt +α j +β0D80jt +β1NotExemptit +β2Post91t (5)

+β3D80jNotExemptit +β4Tradejt +β5D80jt NotExemptit Tradejt

+β6D80jt NotExemptit Tradejt Post91t +ηXjts + ε jts

The coefficient onD80jt NotExemptit Tradejt captures the marginal effect of trade reforms on

not exempt firms that were de-licensed in the 1980s. Since major trade reforms took place only

in 1991, the coefficient of interest isβ6. It captures the marginal effect of trade reforms on not

exempt firms, de-licensed in the 1980s, post 1991. Column 3 shows that this impact is negative -

not exempt firms in de-licensed industries had lower gains inproductivity if they were exposed to

lower tariffs during the 1991 reforms. However, an increasein the import penetration ratio (which

23 We do not include an interaction ofNotExemptit andPost91t since size-based exemption of firms from licensing
provisions was no longer a government policy after the reforms of 1991.
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captures lower tariff and non-tariff barriers) leads to higher productivity gains in firms de-licensed

in the 1980s. That is, once we take into account non-tariff barriers we find that domestic and trade

reforms are strategic complements.

Several studies of the pre-reform Indian tariff regime havepointed out that there were signifi-

cant instances of “water in the tariff”. That is, tariff-inclusive prices were much higher than autarky

prices. Also, non-tariff barriers were a very important component of the “Tariff-Quota-License

Raj”. Thus it is possible that the initial declines in nominaltariffs that took place in August 1991

do not capture the extent of foreign competition to which Indian firms were exposed and that this

might be one explanation of the difference in results between tariffs and import penetration ratio.

It is also important to note that these results hold even after we control for differential trends

in productivity of de-licensed industries, post-1991 and trends in productivity of trade-reformed

industries, post 1991. Columns 5 and 6 of Table7 show that the coefficient onβ6 is negative when

we use tariffs and positive when we use import penetration ratio.

5.5 Controlling for firm-level un-observables

A very important source of bias in our co-efficient estimatesmay be due to reverse causality. The

main causal story that we want to tell is that the productivity of a firm that was under licensing

requirements (NotExemptit = 1) and was in an industry that was de-licensed by the government

will be affected by de-licensing. However, it may be that a firm of a particular productivity may

chose to be exempt from licensing. That is, firms that have lowproductivity may have a systematic

tendency to stay exempt from licensing requirements since that keeps them protected from the

larger, licensed firms. Then, since low productivity firms are choosing to be “non-treated” firms,

we will see a large effect of de-licensing even if it did not have a large impact. That is, our estimates

of the impact of de-licensing are biased upwards.

On the other hand, it is also possible that low productivity firms chose to be under licensing

even though there are constraints. This is because a licenseto produce was permanent and entry

into an industry was not governed by market conditions. Thusthere would be a high chance of a

low productivity firm surviving and even making super-normal profits without inducing entry from

competitors. In this case, treated firms in our sample are systematically low productivity and this

will bias our estimates downwards.

Another story we can think of is that firms with low managerialability chose to be under

licensing since they know they will not be able to compete in amore competitive environment.
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Again, if we are not able to control for these firm-level effects then our estimates may suffer from

omitted variable bias.

Ideally, we would like to verify that the results reported above are robust to the inclusion of

firm-level fixed effects. That is, we would require information on firm identity and the ability to

follow a firm over time. In our data we can theoretically identify 200,000 observations over time

(those belonging to the census sector). However, we have notbeen provided with firm identity

numbers by the ASI. But we do have rich data on a variety of firm identifiers and we try to use

those data to construct a firm identity number.

We use information on 6 firm-level identifiers:

1. Four-digit industry of production;

2. State where firm is located;

3. Whether located in rural, urban or metropolitan area;

4. The year that the firm started production;

5. The ownership structure of the firm (government owned, wholly privately owned or joint

sector)

6. The area in which a firm is located.

There are other firm-level identifiers that could be used likethe organization structure of the

firm (proprietorship, co-operative society, private corporation etc). However we do not use these

since they might change over time for a given firm. Thus, it is possible that a firms organization

changes over time from a joint family proprietorship to a private limited company or that a wholly

central government owned firm becomes a joint partnership with the state government. However,

it is unlikely that a government owned firm (either state or central government) will change to a

wholly private firm over time.

The six variables that we have chosen are available for 182,111 observations. These observa-

tions include firms that were closed during the accounting year. We cannot use these firms in our

estimation since output and employment figures are not available however we include closed firms

while creating the firm-level identifier. This means that thesame identifying number is assigned to

a firm that is in the data and producing in yeart, is closed for production in yeart + 1 but enters

production again in yeart +2.
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Using these identifiers, we are able to uniquely identify approximately 40,000 odd firms. For

the other firms, there are multiple identity numbers within each year and we drop those firms.

Further note that each of these firms does not exist every year. The average age of a firm in the

sample is 5.6 years. Our total sample size is 122,000 including closed firms and 118,000 excluding

closed firms.

We are still concerned whether we are capturing the same firm over time. It may be that another

firm with very similar characteristics existed in the same region and in later years we are capturing

that firm. To check for this we use two pieces of information from our data set- the opening and

closing stock of fixed capital owned by the firm. Suppose that firm 1 ended year 1980 with Rs. 1

million of capital stock. Then we check whether the firm identified as 1 in 1981 started with capital

stock close to Rs. 1 million. This cross-check supports our firm identifier.

Our main concern is that this may not be a random sample. So we provide some descriptive

statistics of our panel of firms as compared to all factories.Figure8 shows the distribution of

productivity in exempt and not exempt firms for the pseudo-panel and the full sample firms. The

black solid line represents unique firms while the red dashedline represents the all firms. As we can

see that the distribution of productivity is very similar for both types of firms over exemption status.

Any difference between unique firms and all factories are constant over exemption status and hence

will get canceled out. For example, the sample of unique firmshas higher productivity for both

types of firms-exempt and not exempt from licensing requirements. In Figure9 we investigate the

distribution of assets (in plant, machinery, land, building) for exempt firm over de-licensing reform

in the full sample and in the pseudo-panel. Within each graphthe solid line represents the year

1988 while the dashed line represents the year 1983. Comparing this graph to Figure7 (that was

drawn for the full sample) we can see that the behavior of exempt firms over licensing reform and

over time is the same for the full sample as for the pseudo-panel.

The results of the estimation of Equation3 on uniquely identified firms are presented in Column

1 of Table8. We estimate a within-firm regression with year dummies and standard errors clustered

around 4 digit industry. The coefficient on the interaction of exemption status with de-licensing is

positive and significant at the 1% level. That is, firms that were treated with de-licensing reform

(they were not exempt from licensing and were in industries that were de-licensed) performed

11.4% better on average than non-treated firms, conditionalon firm-level factors. In Column 2 of

Table8 we include 2-digit industry-year fixed effects to capture different growth paths of different

industries and we find that similar to our baseline results, the coefficient on the interaction term is
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lower in magnitude. The average treated firm did 8.5% better than a non-treated firm, even after

controlling for firm-specific factors and for industry-yearinteractions. In Column 3 of the table we

present the results for the year 1980-90. The coefficient on the interaction if 0.105 and is significant

at the 1% level. That is, after controlling for firm-specific factors, we find that the reforms of the

1980s had a positive and significant impact on the firms that were affected by these reforms.

In Columns 4 to 6, we present the results of Equations5 and6. All key results are robust to the

inclusiong of firm fixed effects - there is 8% higher productivity for not exempt firms in industries

that were de-licensed in the 1980s, post-1991. We still find that affected firms (de-licensed, not

exempt) in industries that recieved lower tariffs post-1991 did worse. However, similar to what we

found earlier, these results reverse when we use import penetration ratio as a measure of trade.

5.6 Further Concerns

Another source of bias in the estimates of Equation3 arises from the possibility that firms may be

endogenously choosing their exemption status (i.e. the size of their assets in plant, machinery, land

and building) based on anticipations of de-licensing. Suppose that the main benefit to a firm for

choosing a low level of capital comes from the fact that the firm is free from licensing requirements.

Then if the firm is truly constrained by the threshold and is anticipating de-licensing of its industry

(when it will loose its privileged status) it will increase its capital even if that means that it is

above the threshold. However, investigation of the data do not reveal any evidence of this. If firms

were anticipating then we should find that industries that were de-licensed should have a lower

proportion of exempt firms (as these firms raise their assets in plant, machinery, land and building

because they no longer stand to gain from having low assets).Further, the rates of growth and

levels of assets of exempt firms should be higher in de-licensed industries post-reform24.

In the industries that were de-licensed during the 1980s, the proportion of exempt firms was

0.95 pre-reform (1980-83) and it fell to an average of 0.93 during the reforms (1984-89). This

pattern was identical to that in industries that were not de-licensed in the 1980s (here the proportion

of exempt firms fell from 0.97 to 0.95). That is, there was no sudden inexplicable decline in the

24There are several reasons why an exempt firm will want to increase its capital if it anticipates de-licensing. The
first is that if the main reason why the firm is keeping a low capital stock is to escape from licensing then as soon as
this privilege is removed, the firm will no longer benefit fromconstraining its capital and hence will want to expand.
Another reason is that de-licensing means that the firm will be competing in an environment of free entry for larger
firms (remember that exemption was only for “smaller” proposals). In order to compete it might be necessary to take
advantage of economies of scale and that might entail increasing its assets. Another sufficient condition might be
convex adjustment costs to capital.
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proportion of exempt firms post-reform. Similarly, the average annual rate of growth of the number

of exempt firms also maintained its pattern across industries (It rose from 1.6% to 2.4% in the de-

licensed industries and from -1.5% to 0.5% in the still-licensed industries.).

In Table4 we investigate the pattern of the average annual rates of growth of assets in plant,

machinery, land and building across exempt firms. We see thatwhile the rate of growth of the mean

is higher in de-licensed industries as compared to licensedindustries, the top 25% of firms grew

faster in licensed industries than in de-licensed industries during 1984-89 (12.97% as compared

to 10.53%). This is contrary to what we would find if firms were choosing their assets based on

reforms. Similarly in the top 50% of firms, the rate of growth of assets is slightly higher for exempt

firms in licensed industries. Thus, in firms that were closer to the threshold-and hence more likely

to be endogenously choosing size- there is little or no difference in the behavior of growth of assets.

In Figure7 we investigate the distribution of exempt firms over assets in industries in two year-

1983 (the year preceding the first deregulation episode) and1988 (the year immediately after the

reforms of the 1980s). Within each graph the solid line represents the year 1988 while the dashed

line represents the year 1983. We see that the distributionsare very similar in de-licensed industries

as compared to licensed industries. This is especially truetowards the end of the distribution i.e.

nearer to the threshold.

6 Conclusions

In this paper we use two unique data sets, the institutional features of Indian policy and the in-

teresting chronology of reforms in India to address two issues. The first is whether industrial

deregulation that increases the level of competition that afirm has to face affects firm-level pro-

ductivity. We find the answer to this is affirmative. Confirmingour intuition we find that firms that

were affected by de-licensing had higher labor productivity than non-affected firms. Thus more

competition spurs firms to perform better. We solve the problem of industry-level omitted variables

that may bias our estimates by estimating a difference-in-difference specification.

The second issue that we address is whether there is a relationship between industrial deregula-

tion and trade reform. Given the chronology of reforms in India, what happened to the productivity

of the firms that were in industries deregulated during the 1980safter the trade reforms of 1991?

We find that firms in industries that were de-licensed in the 1980s and had higher productivity as a

result of that tended to have higher productivity post-1991. The availability of detailed trade policy

28



data may allow us to draw richer conclusions and we hope to conduct that analysis in the future.

Our results are robust to the inclusion of a wide variety of firm- and industry-level controls

and fixed effects. One implication of using fixed-effect methods to assess the impact of reforms

is that we can test an implication of our identification assumption. We check for the significance

of randomly chosen thresholds for licensing and find thatonly the official threshold matterswith

respect to differential performance in exempt and not exempt firms. We also construct a panel of

firms to test the robustness of our estimates to the inclusionof firm fixed effects.

Our results have various policy implications. An importantone is that domestic competitive

environment can be used to prepare firms in the economy for trade reforms. Under competition

from high-productivity foreign firms, domestic firms that are not productive may want to cut their

losses and not invest in productivity-enhancing technology. However a rise in the level of domestic

competition can spur these firms to make investments in technology prior to facing competition

from abroad and hence prepare them for an even more competitive environment.
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Tables

Table 1: Percentage of Output and Value Added De-licensed ineach year
Year All Output Factory Output All Output -Cumulative Employment - Cumulative
1984 7.0 7.1 7.0 7.6
1985 18.3 20.3 14.0 15.1
1986 3.8 3.6 20.0 17.9
1987 26.5 27.9 25.0 23.5
1990 0.0 0.0 23.0 22.8
1991 60.0 58.3 84.2 90.1
1992 0.0 0.0 83.7 90.3
1993 2.6 2.8 84.5 91.0

Note that to compute these figures we use de-licensing and unit-level data at the four-digit level of
NIC.

Table 2: Characteristics of the data

Year Inverse of Sampling Probability
1 2 3

1980 13,345 2,880 0
1981 13,746 2,910 0
1982 14,771 2,913 0
1983 13,883 2,319 0
1984 13,398 2,240 0
1985 13,785 2,439 0
1986 13,747 2,236 0
1987 11,080 2 2,786
1988 11,183 1 2,804
1989 11,195 186 2,880
1990 10,894 321 2,801
1991 11,202 353 2,752
1992 11,739 289 3,183
1993 11,915 312 3,413
1994 12,607 349 3,380
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Table 3: Summary Statistics for All Factories
All Firms Not Exempt Firms Exempt Firms

Obs=194056 Obs=2542 Obs=191514
1980-83 Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.
Log(Real output per worker) 6.80 1.47 6.74 1.50 8.11 1.11
Real Output (1993-94 Rs.) 7.61E+05 5.28E+06 4.18E+05 1.02E+06 1.08E+07 2.67E+07
No. of Employees 301.27 1115.57 2.30E+02 8.28E+02 2.39E+033.63E+03
Tariffs (%) 100.04 18.4
Import Penetration Ratio (%) 0.037 0.094

All Firms Not Exempt Firms Exempt Firms
Obs=321814 Obs=6336 Obs=315478

1984-90 Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.
Log(Real output per worker) 7.37 1.36 7.31 1.35 8.57 1.05
Real Output (1993-94 Rs.) 1.12E+06 7.01E+06 5.81E+05 1.24E+06 1.18E+07 2.94E+07
No. of Employees 289.07 960.45 215.25 529.08 1739.76 3367.33
Tariffs (%) 112.60 22.40
Import Penetration Ratio (%) 0.041 0.094

All Firms Not Exempt Firms Exempt Firms
Obs=189851 Obs=3636 Obs=186215

1991-94 Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.
Log(Real output per worker) 7.63 1.43 7.56 1.41 9.02 1.07
Real Output (1993-94 Rs.) 1.37E+06 7.30E+06 7.63E+05 1.65E+06 1.49E+07 3.14E+07
No. of Employees 271.33 939.89 213.64 634.50 1555.16 3140.63
Tariffs (%) 83.75 13.53
Import Penetration Ratio (%) 0.045 0.096
Note: Not exempt firms are those that were under licensing, exempt firms are those that were

granted an exemption from licensing based on the size of their assets.

Table 4: Average Annual Rates of Growth of Assets(%)
Exempt Firms in Licensed Industries

Mean Median 75th Percentile
1980s 16.99 17.13 17.77
1980-83 26.26 29.73 23.81
1984-89 6.70 11.52 12.97

Exempt Firms in De-licensed Industries
Mean Median 75th Percentile

1980s 15.45 14.09 15.96
1980-83 20.04 16.96 19.39
1984-89 7.05 10.88 10.53

Note: Assets refers to the book value of assets in plant, machinery, land and building.
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Table 5: Baseline Results
Baseline 1980-90 NIC2-Year NIC4-Year Size-year effects

NotExempt 0.610*** 0.624*** 0.624*** 0.637*** 0.576***
[0.079] [0.080] [0.078] [0.080] [0.076]

De -0.044 -0.056 -0.026 0 -0.064**
[0.030] [0.040] [0.027] [0.000] [0.023]

De*NotExempt 0.172*** 0.129 0.148** 0.134** 0.117*
[0.064] [0.094] [0.059] [0.063] [0.071]

-Log(Tariff) 0.33 0.155 0.242** -0.007
[0.235] [0.162] [0.119] [0.118]

Rent-Wage Ratio -0.170* -0.270** -0.137 -0.132 -1.317***
[0.098] [0.119] [0.098] [0.105] [0.409]

Constant 5.989*** 4.616*** 5.798*** 5.166*** 6.709***
[1.201] [1.071] [0.875] [1.341] [0.202]

Observations 226349 166183 226349 226349 172329
R-squared 0.52 0.52 0.52 0.54 0.53

Industry-Year FE No No Yes No No
(2-digit)
Industry-Year FE No No No Yes No
(2-digit)
Size-Year FE No No No No Yes
Industry FE Yes Yes Yes Yes Yes
(4-digit)
State FE Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes

Note: *** refers to significance at the 1% level, ** to 5% and * to 10% level. Standard errors are
clustered around 4-digit industries. Controls are ownership, organization, location of the firm,

whether large firms were allowed to enter the industry, wage to rental ratio. The dependant
variable is log(Output per worker). Each observation is weighted by its inverse sampling

probability.
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Table 6: Coefficient on Interaction for Various Thresholds

% of actually Exempt firms Coefficient on Standard z-statistict-statistic
treated as Not Exempt Interaction Error
90 0.13987 0.08183 1.709286 1.71
80 0.0328603 0.056206 0.584645 0.58
70 -0.0035671 0.040994 -0.08702 -0.09
60 -0.01859 0.036891 -0.50392 -0.5
50 -0.0031225 0.035701 -0.08746 -0.09
40 0.0197247 0.036726 0.537079 0.54
30 0.0452736 0.033586 1.347974 1.35
20 0.0713353 0.031008 2.300567 2.3
10 0.1040062 0.043816 2.373698 2.37
Actual threshold 0.1489872 0.08268 1.801976 1.8
110 0.1189155 0.079071 1.503915 1.5
120 0.1238649 0.077874 1.590587 1.59
130 0.1161601 0.078147 1.486438 1.49
140 0.0997598 0.077873 1.281056 1.28
150 0.113357 0.077358 1.465358 1.47
160 0.1195946 0.081337 1.470359 1.47
170 0.1067452 0.083844 1.273135 1.27
180 0.0878918 0.092328 0.951953 0.95
190 0.0876862 0.108197 0.81043 0.81
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Table 7: Results for Trade Reforms
Post91 Post91 Tariffs IPR Tariffs IPR

Not Exempt=1 0.662*** 0.661*** 0.662*** 0.662*** 0.661*** 0.662***
[0.077] [0.077] [0.077] [0.077] [0.077] [0.077]

D80=1 0.086** 0.067* 0.083** 0.085** 0.063* 0.067*
[0.042] [0.035] [0.042] [0.042] [0.035] [0.035]

D80*NotExempt 0.055 0.065 -1.474 0.067 -1.43 0.07
[0.093] [0.093] [1.211] [0.092] [1.213] [0.093]

D80*NotExempt*Post91 0.088* 0.066
[0.047] [0.047]

Post91 0.933*** 0.930*** 0.825*** 0.865*** -0.007 0.862***
[0.183] [0.183] [0.178] [0.177] [0.675] [0.177]

Trade 0.224** 0 0.223** 0
[0.114] [0.001] [0.106] [0.001]

Trade*D80*NE -0.328 -0.002 -0.321 -0.001
[0.261] [0.003] [0.261] [0.003]

Trade*D80*NE*Post91 -0.040** 0.505* -0.034* 0.466*
[0.020] [0.265] [0.020] [0.257]

D80*Post91 0.048 0.05 0.048
[0.037] [0.037] [0.036]

Trade*Post91 -0.187 -0.017
[0.148] [0.175]

Constant 4.680*** 4.680*** 6.554*** 5.522*** 6.549*** 5.522***
[0.619] [0.619] [0.550] [0.089] [0.511] [0.089]

Observations 226333 226333 226333 226333 226333 226333
R-squared 0.52 0.52 0.52 0.52 0.52 0.52

Note: All regressions include year, state and 4-digit industry fixed effects, as well as 2-digit
industry-year fixed effects. † represents significance at the 16% level. *** refers to significance at
the 1% level, ** to 5% and * to 10% level. Standard errors are clustered around 4-digit industries.

Controls are ownership, organization, location of the firm, whether large firms were allowed to
enter the industry, wage to rental ratio. The dependant variable is log(Output per worker). Each

observation is weighted by its inverse sampling probability.
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Table 8: Results for Pseudo-Panel of firms
Base-Panel NIC2-Year 1980-90 Post 1991 Tariffs IPR

NotExempt=1 0.090*** 0.108*** 0.072** 0.115*** 0.115*** 0.116***
[0.025] [0.022] [0.031] [0.022] [0.022] [0.022]

Delic=1 -0.04 -0.028 -0.034
[0.031] [0.025] [0.029]

Delic*NotExempt 0.114*** 0.085*** 0.105***
[0.026] [0.024] [0.034]

-Log(Tariffs) 0.096 0.184** 0.019
[0.110] [0.088] [0.107]

De80=1 -0.025 -0.028 -0.027
[0.028] [0.028] [0.028]

De80*NotExempt 0.079*** 0.269 0.093***
[0.029] [0.465] [0.030]

Post91 0.912** 0.890** 0.911**
[0.366] [0.362] [0.365]

De80*NotExempt*Post91 0.080***
[0.031]

Trade 0.177** 0.0003
[0.085] [0.0004]

Trade*D80*NE 0.041 -0.003***
[0.101] [0.001]

Trade*D80*NE*Post91 -0.016** 0.277**
[0.008] [0.132]

D80*Post91 0.058* 0.060** 0.062**
[0.030] [0.030] [0.030]

Trade*Post91 -0.049 0.013
[0.113] [0.102]

Constant 7.703*** 8.097*** 7.297*** 7.263*** 8.073*** 7.262***
[0.498] [0.402] [0.488] [0.033] [0.390] [0.032]

Observations 118752 118752 87026 121601 121601 121587
Number of Firms 41664 41664 32800 42748 42748 42741
R-squared 0.05 0.07 0.07 0.07 0.07 0.07
Industry-Year FE No Yes Yes Yes Yes Yes
(2-digit)
Year FE Yes Yes Yes Yes Yes Yes

Note: *** refers to significance at the 1% level, ** to 5% and * to 10% level. Standard errors are
clustered around 4-digit industries. Controls are organization of the firm, whether large firms

were allowed to enter the industry and wage to rental ratio. The dependant variable is log(Output
per worker). Each observation is weighted by its inverse sampling probability.
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Figure 1: Trends in Productivity-Exempt and Not Exempt Firms
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Figure 2: Trends in Productivity-10th Percentile
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Figure 3: Trends in Productivity-20th Percentile
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Figure 4: Trends in Productivity-30th Percentile
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Figure 5: Trends in Productivity-40th Percentile
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Figure 6: Coefficient on Interaction and Confidence Intervals
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Figure 8: Distribution of Productivity in the Pseudo-panel. The solid line represents the distribution
of unique firms-those that were assigned a firm id number. The dashed line represents all firms.
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Figure 9: Distribution of Assets of Exempt Firms in the Pseudo-panel.
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